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Theorists of Information Society emphasise the idea that the production and distribution 
of information is central to the competitiveness of modern economies. Such societies are 
subsequently called Knowledge-based Societies. What is the process these countries 
follow before they become what they are? In this work, the researcher presents an 
analysis of eight (8) case studies which were designed to examine the questions: 1) 
Which factors promote innovations and which ones impede innovations? and 2) How do 
such innovations develop into producing an Information Society? Information sought in 
this study comes in two kinds: the critical conditions under which modern technologies 
are adopted and the processes that eventually yield an Information Society. The analysis 
is based on data-sets drawn from field research (Namibia, June to September 2002) 
comprising of key informant interviews, limited statistical data and desk research. 
Research findings suggest that state-owned enterprises are leading in innovation adoption 
although increasingly private and civil initiatives are becoming stronger forces of 
innovation diffusion. Broadly said, whereas political and economic factors appear to be 
those which encourage this trend, historical legacies and regional policy inadequacy seem 
to impede innovations. Overall, the process of innovation adoption and diffusion seems 
sporadic. However isolated the adoption of modern technologies may be, they have a 
significant impact on regional development and they are signs of an Information Society 
in the making. Contrary to contemporary theory, this particular investigation reveals that 
processes under which Information Society emerges are a result of Reflective Innovation, 
i.e. the reproduction of an IS comes out of a complex interaction of dissimilar processes. 
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STRUCTURE OF THE REPORT 
 
Chapter 1 provides an introductory discussion on the issues of the impacts of modern 
technologies. In addition to defining the concept of Information Society and other 
terminologies and concepts used in this dissertation, I also outline the purpose of the 
study. The concept of Information Society is used interchangeably with Knowledge-
based economy. Chapter 2 discusses Namibia as a country in transition and outlines its 
demographic, political, cultural and economic features. An overview of the Countrys 
regional development policy is briefly investigated. Chapter 3 presents the research 
problem and reviews existing theories. Research methodology and fieldwork 
arrangements are outlined. Chapter 4 describes a framework under which an Information 
Society is produced and its subsequent implications, i.e. the digital divide. An assessment 
of how Namibia might be transforming into an Information Society is presented through 
eight case studies in Chapter 5. Chapter 6 concludes by focusing on the discussions and 
describes a number of future research questions. Policy implications are also emphasised. 
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1 INTRODUCTION 
 
Recent literature on regional development studies and economic geography has pointed 
to stressing the importance of modern technologies among other factors as playing 
significant roles in influencing the success of regional economies. The 2001 Human 
Development Report entitled Making New Technologies Work for Human Development 
emphasised this issue (UNDP 2001b). Many researchers have argued that the past few 
decades have shown an increasing global role of Information and Communication 
Technologies (ICTs) in development efforts (de Alcantara 2001; Marker, McNamara & 
Wallace 2002; Rodrigues 2002; van Dijk & Sandee 2002). In this work, I am concerned 
with the emergence of an Information Society (IS) and in particular with the process of 
innovation and adoption of modern technologies, i.e. ICTs in the sectors of agriculture, 
public services, education, fisheries and mining in Namibia. Briefly, the key questions 
being addressed here are: what factors promote and impede innovations, and how do such 
innovations develop into producing an IS  of an African type? These questions are dealt 
with from the perspective of regional development. From the onset, it should be pointed 
out that the emphasis in this study is on processes and conditions rather than on the 
geographical distribution of ICTs. Moreover, for this reason, a combination of methods in 
each case study is applied to depict the rapidly changing processes in transitional 
societies. And, it is intended that this Licentiate will be expanded to a full PhD project 
that will focus on ICTs in the education system of Namibia.  
 
1.1 Definition of Information Society 
 
The digital and information revolution has changed and challenged the way in which the 
world learns, conducts business and, governs states, and an irrefutable divide between the 
digital haves and the have nots has unfolded (UNDP 2001b, 19-25). Nation states 
whose economic base and services are information technology-driven have been 
subsequently with a label as IS. These are societies where the production and distribution 
of information (in a broad sense) is central in their modern economic activities (Johnston 
et al 2000, 394). Other researchers have referred to such economies as knowledge 
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economy, an economy in which knowledge and ideas, timely and competitively 
provided, lead to the innovative development of new products and hence economic 
growth (Castells 1996; 2000; 2001). 
 
The concept Information Society appears to be used specifically to underline that the new 
society the knowledge-based one strives to have an important social focus along with 
the economic revolution (ibid.; Rodrigues 2002). Does it adequately describe the changes 
in national and regional social structures and processes that are currently taking place in 
developing countries such as Namibia? A problem with the dominant use of Information 
Society is that it often presents ICTs, and access to them, as ends in themselves rather 
than as enabling tools for development actors. Focusing on the latter, raises fundamental 
policy concerns: concentrating only on economic operations of multinational companies 
is narrow, because that is not all there is in a society. Besides, the reality that science and 
technology entail more than budgets, investments, cultures and politics appears to be 
underestimated. Therefore, emphasis should also be placed on these aspects of IS 
emergence. Secondly, there seems to be an assumption that only a single model of the 
emerging of an IS exists. Many authors do not point out that other Information Society 
models are possible and may have completely different characteristics and birth-
processes than those in developed countries. 
 
Technology, in general, refers to a systematically automatic flow, processing and 
deliverance of data from electronic devices such as computers, television, print media, 
and so on. It is therefore taken as representing not only electronic equipments with 
hardware and software but also the ability to use such technology (Heeks 2000, 3). If 
considered as a system, ICTs can be defined as the assemblage of human and technical 
components that accept, store, process, output and transmit information. That said, the 
next step is to determine what kind of Information Society definition will precisely 
describe the situation of Namibia. The term Information Society in the present study is 
broadly used to refer to a network of interaction between economic players on one hand 
and interaction with the general society on the other. Interacting units include the work of 
governments, the private sector, corporate entities, and non-governmental organisations, 
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to support changes in the infrastructure and milieu of delivering information. While the 
process is being expeditiously administered in the developed countries, the developing 
worlds progress in this regard has been slow. This research therefore investigates the 
processes of technology and innovation adoptions in the context of regional and local 
development. 
 
1.2 Objectives of the study 
 
The objective of the study was to analyse how selected sectors re-structure themselves 
through the adoption of modern technologies in such a way that transformation from 
resource-based economy to Information Society with high or low natural resource use is 
possible. The economic system of Namibia is such that both IS and high usage of natural 
resources prevail. Through individual effort, regional government policies, trade and 
global economic trends and strategic decisions, a public institution or a private company 
may follow a certain path in adopting technological innovations in a way that they 
fundamentally changes operational and production process, producing a certain type of 
society. In Namibias case it can be argued, however, from a regional development 
perspective that this process has been encouraged/impeded by completely different kinds 
of factors. Investigating and understanding processes brought about by policy, in general, 
and other forces of regional and local development as prompted by modern technologies 
are not easy tasks.  
 
Thus, this study has three specific aims: 
a) to identify factors that promote and/or impede innovation technology diffusion in 
Namibia, 
b) to evaluate the role of ICTs in education and the importance of education 
c) to illustrate how the Namibian economy is transforming from a resource-based one to a 
knowledge-based economy, an Information Society. 
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2 NAMIBIA  A COUNTRY IN TRANSITION 
 
Namibia is a large country, covering an area of approximately 823,680 km² and 
stretching some 1,320 km at its longest point and 1,440 at its widest (Mendelsohn et al. 
2002, 8). The Republic of Namibia is located in south-western Africa, approximately 
between 17º S and 29º S, 11º E and 25º E. It shares borders with Botswana in the east and 
with South Africa to the south and south-east, and Angola to the north with Zambia and 
Zimbabwe at the eastern tip of Caprivi region. The coastline of about 1,600 km separates 
it from the Atlantic Ocean and the highest point, at 2,579 m above sea level, among 
several large inselbergs in the country, is the peak of Brandberg mountain. Namibias 
land surface can be classified into three broad geographical zones: the Namib Desert; the 
Mega Kalahari and the Central Highlands (ibid., 36-59; Erkkilä 2001, 16). A combination 
of low precipitation, regular droughts and high evaporation rates makes Namibia the most 
arid sub-Saharan country (Brown 1996; Chenje and Johnson 1996).  
 
How did Namibia come to have the borders described above? Answers are to be found in 
a series of events dating back to about 155 years ago, most of them being conducted by 
the German, British, Portuguese and South African colonial governments (Hangula 1993; 
Mendelsohn et al. 2002,11). I will not discuss the border question in this study. On 21 
March 1990, Namibia achieved independence from South Africa with the assistance of 
the United Nations. Prior to that, Namibia, in relative terms a novice among the ranks of 
sovereign states with democratically elected governments, was relatively isolated (with 
UN political and economic sanctions imposed on South Africa that colonised Namibia). 
That meant internal economic infrastructures and system, and links to South Africa 
needed to be developed to forestall the total collaps. Hesitant, yet important steps were 
taken to prepare Namibias political and economic system for sovereign administration 
(van Rooyen 1996, 181). Much of the developments in South Africa reproduced 
themselves in an independent Namibia. The new democratic government faced several 
difficulties, a net result of which was (still is) a dependence on South Africa. However, as 
will be shown later, it is clear that Namibia now boosts an ICT infrastructure of its own. 
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2.1 Demographic features 
 
The provisional results of the 2001 Population and Housing Census indicate the total 
population of Namibia to be 1, 826, 854 (NPC 2002, 12). Compared with the 1991 
census, which was 1, 409, 820 (NPC 1999b, 20), this gives an average annual growth rate 
of 2.6 percent between the two periods. The majority of this population, over 60 percent, 
reside in the north, where five out of six most populous region of Namibia are located. 
The other region is Khomas where Windhoek, the capital city, is located. The density of 
the population is approximately 2.2 inhabitants per square kilometre. This means that 
Namibia is the third most sparsely populated country in Africa, after Western Sahara and 
Botswana. One of Namibias outstanding socio-cultural characteristics is the ethnic 
heterogeneity of its inhabitants. About 50 percent of the population belongs to the 
Oshiwambo linguistic group (which has several dialects). Radio and television 
broadcasting takes place in about nine of the languages, including English the official 
language. Other languages are Silozi, Setswana, Oshiwambo, Rukavango, Otjiherero, 
German, Afrikaans and Khoekhoegowab. Nowadays Radio France International also 
broadcasts in Windhoek.  
 
Namibias population is fairly young with 42 percent under 15 years of age and only 5 
percent over the age of 65. The average (mean) age for the population of Namibia is 18.5 
years, an indication of a relatively young population. Adult literacy is estimated to be 82 
percent (UNDP 2002, 151). The overall sex ratio for 2001 was 94.8 males per 100 
females (NPC 2002, 14). An estimated 30 percent of the countrys population live in 
urban areas (UNDP 2002, 164). Of the countrys 13 towns, the capital city, Windhoek, is 
the largest (approximately 250, 000 people) (NPC 2002, 13). Although most regions 
population increased with up to 7.6 percent annual growth in Khomas, some regions 
population notably Erongo and Caprivi experienced negative growth. 
 
The reasons for negative growth are not easy to state. However, it can be argued that this 
is because of the changes in administrative borders brought about by the second 
Delimitation Commission and the impact of HIV/AIDS, the highest in the country for the 
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latter, together with higher migration trends to other major urban centres. For example, it 
is estimated that every month the city has to accommodate 600 first-time migrants, 85 
percent of whom are from northern Namibia. Of the total number of migrants to the 
metropolis, 57.8 percent are male and 42 percent female and the majority of them are 
within the 2044 age groups (Pendleton 1996; City of Windhoek 1996; 2001; Winterfeldt 
2002). The prevailing state of affairs will require more than decentralisation; more 
innovative strategies and harmonious endeavours to take development to the people who 
need it most -  a policy task. 
 
2.2 Administrative system 
 
At independence, the country was divided into 13 administrative regions, but as a result 
of the second delimitation commission some of the regions political boundaries were 
changed in 1998. The regions are divided into constituencies; the boundaries of some of 
these were changed in the Third Delimitation Commission in 2002. Namibias 
administrative system may best be described as a constitutional democracy based on the 
separation of powers between the legislature, executive and the judiciary (Diescho 1994, 
48-54; van Rooyen 1996, 19). The Namibian constitution outlines explicitly the structure, 
function and powers of the various branches of government (GRN 1990, 1-80). The 
portfolio of local and regional development is allocated to the Ministry of Regional and 
Local Government and Housing (http://209.88.21.39/), together with the National 
Planning Commission (NPC) (http://www.npc.gov.na/).  
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Figure 1: Administrative regions of Namibia 
 
Whereas the ministry is headed by a minister assisted by a deputy minister with senior 
executives, the commission is headed by a director general assisted by a permanent 
secretary with other senior executive officials. With the human resource assistance from 
NPC, the ministry has been implementing the decentralisation project. A director who is 
assisted by 13 deputy directors, heads the directorate of decentralisation, each based in 
one of the 13 administrative regions (see Figure 1 above). All the regions towns are 
designated as development centres except for well-developed areas such as Windhoek 
(Khomas), Walvis bay and Swakopmund (Erongo), which are growth poles (NPC 1997, 
6). Each region is administered through local authorities and locally elected regional 
councils headed by a governor. According to article 102 and 101 of the Namibian 
constitution, the councils have the power to make by-laws and regulations and are 
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responsible for the efficient functioning of their regions (GRN 1990). From a political 
perspective, Namibia has maintained one of the most successful democracies in Africa. 
And this plays a significant role in the development of the countrys e-readiness. 
 
2.3 Economy 
 
Namibia confirms the classic picture of an African raw-material producer with an 
endowment of precious and semi-precious minerals (Mbuende 1986). These minerals 
include diamonds, copper, gold, zinc, lead, oil, gas, uranium, tin, lead and some other 
rare earth metals (Mendelsohn et al. 2002, 50-54). On 6 March 2003, the Minister of 
Finance tabled the National Budget for the 2003/2004 financial years. The total revenue 
(expenditure included) is expected to amount to N$11,163.6 million for the financial 
year. The Governments main source of income comes from taxes on income and profits. 
The proportion of taxes in the total revenue has grown from 26.3 percent (1997/98) to 39 
percent (2003/04) (NEPRU 2003). Despite the countrys structurally difficult past (du 
Pisani 1994, 203-208; Mbuende 1986, 100-139; Melber 2000), on average the Namibian 
economy is estimated to grow at 4.4percent annually.  
 
The economy is mainly composed of agriculture, fisheries, mining and recently tourism 
(10 percent, 9.8 percent, 26 percent and 3 percent contribution to GDP respectively) 
(CBS 2002, 11). From the mining industry, in 2002, diamond-mining revenue alone 
accounted for 10.4 percent, a significant increase from 1.9 percent in 1998. Figures 
provided by the Central Bureau of Statistics suggest that the postal and 
telecommunications sector accounted for 7.9 percent (N$556 million) of GDP 
contribution in the year 2001, a growth of about 6 percent from 1999. A thorough 
discussion about the telecommunications sector is presented in Chapter 5. 
 
Whereas imports consist of a wide variety of processed food products, fuel, industrial 
chemicals and manufactured material articles, exports are predominantly composed of 
fish, meat (including live animals) and mineral products (van Rooyen 1996, 18; Bauer 
1998). The recent commencement of production at the Skorpion Zinc mine and refinery 
 15
and increased production at the Ramatex textile factory are important investments. 
However, the continuing appreciation of N$ against major currencies may mean a sharp 
reduction in profits among mining and other exporting companies, resulting in lower tax 
payments. In fact, as far as foreign trade is concerned, the ratio of prices the country gets 
for its exports to the prices it pays for imports seems to depreciate (Hansohm 2000, 24).  
 
Before the new revenue-sharing formula of the Southern African Customs Union was 
introduced in 2002, the governments other major source of income came from taxes on 
international trade (37.4 percent of the total government revenue). This formula together 
with already existing and planned Free Trade Agreements are expected to further weaken 
state revenue from foreign trade. A greater innovative effort is needed to introduce other 
forms of income-generation. In terms of employment, the biggest employers outside the 
government service are bigger companies (mainly state-owned enterprises) with only 35 
percent being small-medium sized enterprises (Hansohm 2000, 80). Still, the government 
of Namibia is by far the largest single employer (80, 000) in the country (van Rooyen 
1996, 15; Bauer 1998). The contribution of state-owned enterprises in terms of 
employment is high, however, with regard to GDP contribution it has significantly fallen 
from N$50 million in previous years to an estimated amount of N$2.2 million in 2003 
(NEPRU 2003). Thus, increasingly it is small-medium sized enterprises that would 
become important economic players in the future of regional development in Namibia.  
 
Overall, the countrys GDP per capita is estimated to be US$6,461, ranking third behind 
its neighbours with Botswana (US$7,184) second and South Africa (US$9,401) leading 
(UNDP 2002, 151). From this brief overview of the Namibian economy, an impression 
that its citizens are wealthy may be gained. This is particularly impressive when 
compared with GDP per capita of Zimbabwe (US$2,635) and Zambia (US$780) (ibid., 
151-152). However, such a conclusion would be far from the truth. First, the figure 
indicates a homogenous distribution of income in Namibia, but is a wrong picture. For 
various reasons, including political and historical factors, Namibia is not homogenous in 
this sense. Regions are different and their economic bases are not the same. In fact, when 
considering income and expenditure distribution as a regional development indicator, 
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the Khomas region has the highest level of private incomes with an average annual per 
capita income of about N$10,000 compared to only N$900 in the northern regions (NPC 
1997, 2), where the majority of the population live. While 24.1 percent are above the 
poverty line, 75.9 percent of the population are below the national disposable income 
mean of N$462 as a poverty line (NPC 1999a, vii). Average disposable income is higher 
in Khomas, Erongo and Omaheke regions and lowest in all the northern regions (NPC 
1997;1999b; Pendleton and Frayne 1998; UNDP 2001a; van Rooyen 1996). 
  
Do ICTs as development tools (not as means to an end in themselves) hold the possibility 
to create egalitarian wealth for Namibia? In other words, to what extent can the demand 
and supply of ICT infrastructure possibly transform Namibia from a resource-based 
economy, that is, a country whose economic activities are mainly natural resource 
focused, to a knowledge-based economy, that is where the pragmatics of information 
usage and ICTs play a major economic role? The preparation for e-readiness in Namibia 
began in the early 1990s. Government efforts to institute a national ICT policy 
commenced in 1993 and progressed as summarised below: 
 
1993 Tabling of IT Recommendations for Government 
1995 Proposals for an IT in Education Policy 
1995 Ministry of Higher Education, Vocational Training, Science and Technology is 
established 
1996 Ministry for Information and Broadcasting adopts the ECAs framework for 
National Information and Communication Infrastructure (NICI) 
1998 Workshop on Development of a National Information and Communication 
Infrastructure for Namibia 
1999 Telecommunications Policy and Regulatory Framework for Namibia 
1999 October  Second NICI workshop recommends the formation of a broadly 
representative task force  subsequently termed the Resource Network Group 
(RNG)  to draft an ICT Policy by 2001 
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1999 May  Ministry of Higher Education, Vocational Training, Science and 
Technology develops and cabinet approves a National Policy on Research, 
Science & Technology 
2000 July  Namibia Communications Commission together with RNG issues a tender 
for preparation of a Draft ICT Policy Document 
2001 November  Draft of a Communication Bill for the Republic of Namibia is made 
2002 The Namibian Cabinet approves the ICT policy draft early in the year 
2002 November  Deputy Minister of Information and Broadcasting tables formal 
answers to questions raised. The policy document passes this reading 
2003 It is expected that the Ministry will now produce a refined policy for final 
adoption by Parliament as an ACT 
Sources: Ministry of Information and Broadcasting (1999), MHEVTST (1999a), Namibia 
Communications Commission (NCC 2001) 
 
The answer to the questions raised above is the main task in the chapters that follow. So 
far, as far as it concerns Namibia, this field remains understudied. This is largely because 
the diffusion of science and technology innovation has not received the same level of 
public policy attention as, for instance, human rights. Nonetheless, the creation of the 
Higher Education Ministry in 1995 although subsequently remarrying with Basic 
Education Ministry in 2000, is a significant recognition of the importance of science and 
technology in economic development.   
 
2.3 Overview of regional development in Namibia 
 
The major progressive impetus to the regional and development policy effort is the 
countrys free-market economy. Under this economic system, while retaining its role of 
economic overseer, the government is to relinquish its business activities into private-
sector hands and to enact policies that stimulate diversification of economic activities in 
the regions. The governments regional development policy is based on a strategy of 
identified growth poles, development centres and sub-development centres for allocating 
investment resources to the regions (NPC 1997, 5-6). Such centres are to be supported 
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through the policy of decentralisation, that is, the obligation and overall responsibility for 
designing implementation plans, structural and institutional modularities of development 
lie with the regional councils of each region (ibid., 8-10). The Figure below depicts the 
operational framework of this development policy. 
Figure 2: Institutional setting for Regional Development (source: NPC 1997, 21) 
 
As discussed in section 2.2, the institutional environment under which the activity of 
regional development has to take place is the domain of NPC and the Ministry of Local 
Government and Housing. The actual implementation of development projects is 
conducted jointly with or in some cases singularly by line ministries. Besides 
emphasising the function of regional councils and local authorities in development, the 
weakest aspect of the development policy is that it fails to outline real local development 
actors and how such actors are to be incorporated in the regional strategies. At best, 
regional councils are development facilitators, not wealth creators. The policy fails to 
recognise the value of indigenous knowledge and neglects the role of R&D in regional 
development and economic diversification. The inclusion of the former and the latter is 
crucial in the circulation of the process of innovation (Jussila 1987, 5).  
National Planning Commission 
Directorate of 
Development Planning
Sector Ministries 
Planning Units 
Sector Ministries at 
Regional Level 
Regional & Strategic 
    Planning Divisions 
Regional Planning 
Sub-division 
Ministry of Regional 
& Local Government 
& Housing 
Regional Planning
Division 
Regional Councils 
Regional Planning 
Divisions 
Regional 
Development 
Advisory 
Committees 
Local Authority 
 19
 
Furthermore, these regions local authorities (with exception of Khomas, Erongo and 
Karas) are structurally and institutionally weak. Therefore, they are ill-equipped to 
conduct regional economic development. These regions, especially those in northern 
Namibia, lack skilled personnel, infrastructure and are too weak to draw resources from a 
network of development forces. This is one of the reasons why the rural areas of 
Namibia, which houses most of the countrys tourist attractions, are the least beneficiaries 
of tourism (Matengu 2001). Nonetheless, the strategy to situate local authorities in 
regional development strategy is an estimable one, particularly because it strengthens 
governance. Effective regional and local authorities are needed for successful local 
development. 
 
With the current regional development policy, it seems, the underlining assumption is: 
innovations can spread from growth poles to development centres down to sub-
development centres. There is no empirical evidence to indicate that there is a trickle-
down of development to the poor ones. In fact, it has to be pointed out that Khomas, 
Erongo, Omaheke and Karas regions remain spatial agglomerations of dominant 
economic players in Namibia. These areas represent a network of power and authority 
elevated by socio-historical forces. However, even within these regions the gap between 
the wealthy and the poor has continued to widen. On the whole, it should be stated that 
decentralisation is just one aspect of the regionalisation process. Policy empowering 
measures and wealth-creating projects should emphasise the involvement of local actors.  
 
3 RESEARCH AND THEORY 
 
3.1 Theoretical problem 
 
One prominent theme of research in regional development theory is the spread of new 
technologies and ideas and how these affect the economy in reference to regional and 
local development (Jussila 1987, 23-31; Castells and Himanen 2001, 115-116). Many 
researchers have argued that innovation diffusion is an essential factor for competing in 
the knowledge-driven global economy (van Dijk 2002; Albaladejo 2002). This research 
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project investigated the processes of technology and innovation adoptions in the sectors 
of agriculture, public services, fisheries and mining in Namibia  in the context of 
regional and local development. As stated in Chapter 1, the main research questions 
focused on: 1) which factors promote innovations and which ones impede innovations, 2) 
how do such innovations develop into producing an Information Society?  
 
Regional development researchers have explored the trajectories of innovations on a 
nations development and how regional economies are transformed (Cappellin 1992; 
Garofoli 1992; Hyttinen et al. 2002). Alongside these lines, different practices and modes 
of production, marketing and distribution have also been studied (Maskell and Malmberg 
1995, Meyer 1998, 59-86). In discussing regional development and spatiality of 
innovation, a qualitative shift away from work which focuses on particular scales as the 
locus for understanding innovation, towards that which gives more credence to 
relationships operating between and across different scales (Bunnell and Coe 2001, 570) 
should be employed. It is the focus on particular processes on a geographical scale rather 
than on distributions that has received little attention in innovation diffusion studies 
(Lagendijk 2002, 86). When investigating regional and local development, the chief force 
in innovation diffusion, however, is individual companies for it is they who ultimately 
decide whether to adopt a certain technology or not.  
 
Technology-funded programmes are often required in order to increase the role of R&D 
in policy formulation and wealth creation. For instance in Finland, the deliberate policy 
of creating universities and decentralising them has been a major factor in stimulating 
regional economic development around new growth centres supported by knowledge and 
information-processing capacity in these university towns (Castells and Himanen 2001, 
74). Innovation is seen as a propeller of markets and technology is conceived as 
increasing labour productivity and often as a consequence, the reason why enterprises 
need to downsize their workforce (Tykkyläinen et al. 1997; Castells 2000). Thus, if 
technology policy is a part of regional development policy, i.e. used to lay the foundation 
for regional technology incubators, technological progress can lead to a more balanced 
geographical development of moderate to advanced industries in areas that were 
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previously disadvantaged. That is, in general terms producing a knowledge-based 
economy. 
 
Such economies may be considered as an innovative milieu if defined as a segment of 
territory that is characterised by a certain coherence based on common behavioural 
practices as well as a technical culture  a way to develop, store and disseminate 
knowledge, technical know-how, norms and values-linked to a certain type of economic 
activity (Malmberg and Sölvell 1997, 11). Such milieus are characterised as:  
(a) a group of actors that are relatively autonomous in decision-making and strategy 
formulation;  
(b) a specific set of material, immaterial, and institutional elements combining firms, 
infrastructure, knowledge, know-how, authorities, and legal frameworks;  
(c) interaction between actors based on co-operation; and  
(d) a self-regulating dynamic that leads to learning.  
 
These features of local economic development foster place-based learning, continuous 
innovation, and the constant refreshment and reinforcement of local competitive 
advantage (Plummer and Taylor 2001, 226). But how exactly do these milieus evolve in 
developing countries? And assuming there is a difference in developing countries, what 
factors precisely account for a production of an Information Society? A clear picture that 
depicts a different circumstance under which Namibia is needs to be developed. The 
effect of history, political changes, enabling policies and natural resources together with 
bilateral and multilateral factors among other factors has in part been unravelled. What 
follows is theoretical discussion that explains the evolution of an African Information 
Society. 
  
3.2 Reflective Innovation  toward a New Paradigm 
 
Namibia is a society in transition. Understanding the concept of transitional society is 
fundamental if a meaningful study about Information Society is to be achieved. Namibia 
went through several historical eras before independence was attained. They range from 
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the impacts of imperial trade, missionary evangelism to colonialism and independence 
(Siiskonen 1990; Hellberg 1997; Katjavivi 1983; Hunke 1996; Melber 2000). 
Nevertheless, the majority of the current political leadership were educated at Lutheran 
and Catholic missionary schools. To this end, the protestant Christian ethic of work as a 
duty to fellow countrymen can be seen in Namibia. The independence of Namibia came 
at a critical time in international politics. It was the time when the Cold War was shelved. 
 
At independence, development aid from Western financial institutions and donor 
communities provided impetus for rapid development in all its various meanings. It is 
these phases that affected (perhaps still do) the development of Namibian society. Each 
of these epochs had their significant impact and provided powerful incentives for the 
Namibian economic system. Undoubtedly, any research into IS theory should be based on 
an understanding of the local historical, political, social and economic environment in 
which business companies operate and compete. Studies of this nature similarly should 
be critically comprehensive. However, a focus on processes in technology development 
in Namibia, i.e. critical phases and decisions in the development of an IS rather than 
distribution of modern technologies themselves, should be emphasised. Such a 
perspective may be found in grounding research on 1) social, 2) policy and 3) political 
contrasts. A quantitative approach is unlikely to yield evidence that most thoroughly 
explicates the complex circumstances under which an IS is produced. Moreover, not all-
available evidence can be collected  an impossible task  but attention should be paid to 
critical pieces of evidence in the society under study. 
 
Against such a background, a transitional society may be defined as a society, which is 
in the process of perceptible developmental or retrogressive transition, significantly 
affecting aspects of the ideological, material, structural and functional characteristics of 
the majority of its primary econosocio-political constituent elements (van Rooyen 1996, 
33). In other words, the notion describes a nation that is in the process of change within a 
specific historical period, which critically affects such a societys social, economic, 
ecological and political environment. Mainstream economic and regional development 
theories are ill suited to explain transition [because they] implicitly assume that the 
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relevant institutions are there, exogenous to the theory, while transition seems mainly a 
dynamic process of [socio-political and] institutional change (Moers 2001, 19).  
 
Thus, a theory that provides a link between information and knowledge  embracing all 
the dynamics of information and knowledge in society, as a means to the end, without 
possibly overlooking socio-historical, political, internal and external factors related to 
regional development  needs to be found (see Figure 3 below). These are reflective-
causal forces that underpin societal and economic change. With this understanding, 
regions and their economies are an important part of knowledge creation, especially 
because they signify that economic and innovation diffusion processes are qualitatively 
different from the activity of simple transfers of codifiable knowledge. The business 
environment depends not only on technical infrastructure but also on social, cultural and 
political factors. The latter factors are more pronounced in Namibia than the technical 
features.  
 
Indeed, while recognising that the national territory can and continues to be crucial 
milieu in some circumstances, it is also becoming increasingly clear that there is no a 
priori reason to privilege this spatial scale, irrespective of time and place (Hudson 2000, 
95). Contemporary society has reached a stage where knowledge and information are the 
most important strategic resource and their influence on the business firms activities is 
inevitable (Simmie 1997). For companies, especially those competing in the ICT market, 
many other things than just good products are essential (Goldratt 2000). This theory is 
supposed to explain in part why regions such as Khomas, Erongo, Karas are crucial 
actors in national development. The Khomas region, for example, houses most of the 
higher education institutions in the country, and Erongo maintains the maritime training 
institute. However, this is not the only reason why these regions are economically 
successful. They are influential because they have a historical hegemony of autonomous 
authority and have seasoned economic actors. 
 
The achievement of economic growth and geo-spatial distribution is not always a result 
of the presence of modern technologies. Global spatial organisation of production and the 
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accumulation of capital in national economies are well known (Thrift 1998; Hirst and 
Thompson 1999) and they display elements of subordination of weak enterprises by the 
most powerful (Dicken 1998). History, cultural diversity, natural resource endowments 
and political stability play a role in regional development. Depicted in figure 3 below, 
and demonstrated in Chapters four and five, is a process-interaction of innovation 
diffusion that has been central to the development of what may be referred to as a 
Namibian IS. The arrows in the Figure show information flows aiding decisions of 
development actors in an interface of divergent but complimenting processes. These 
processes can be internal on one level and external on the other level. 
  
Figure 3: Process-interaction in innovation creation and diffusion 
 
Telecommunication infrastructure has speedily been deployed in the country without any 
substantial demand triggering it. This is not to argue that technologies seem to be adopted 
without any market demand, but rather it is to argue that initial ideas and their 
assessment, deployment and eventual adoptions are caused by reasons other than demand 
and supply factors alone (see also Figure 4). There is the ideology of self-reliance and of 
working hard that was exhorted into the Namibian society in the early-to-mid 1990s. 
Empirical evidence in Chapter five illustrates this in detail.  
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Reflective Innovation hypothesis, therefore, argues that innovation adoption and/or 
rejection is a result of the harsh past and a projection of competence in response to 
complex interaction of external and internal forces of the global economy. In this sense, 
history is also a platform, a justification and a stimulant in the process of innovation 
diffusion. In the end, whether the forces are historical, political, economic or market 
forces, they have a causal reflectivity on one another and thus induce change, in this case 
producing an IS of a potentially different nature. Furthermore, under this approach, 
economic transformations should be understood as based on mechanisms of learning, 
skilled labour availability, policy measures, natural resources, and advantages in 
reciprocal locations.  
 
Table 1. The multiplicity of theories in regional development (modified from Plummer & 
Taylor 2001; Tykkyläinen et al. 1997) 
 
Theoretical models in regional development associated to factor endowment 
Descriptive 
variables of 
development 
Equilibrium 
seeking  
Technology 
and 
innovation 
Innovative 
milieus 
Reflective 
innovation 
Segmentation 
model 
Keynesian 
product 
cycle 
Learning  * * *   
Labour *    *   
Policy 
measures 
* * * * * * 
Natural 
resources 
   * * * 
Location   * *   
History  *  *   
* Symbolise the importance of a factor in each application as endowment 
 
These factors, combined with external and internal forces and linked to political and 
economic interest, stimulate a nation to meet demand conditions for national and regional 
development. Nevertheless, Table 1 above shows several factors of endowment in 
different theories of regional economic geography. Although overlapping, some of the 
theories are more articulated and developed than others. Their variation reflects the 
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delineating emphasis in scientific research, the empirical uniqueness of each research 
case, the different intellectual environments and the context within which a particular 
theoretical idea is evolving (Tykkyläinen et al. 1997). 
 
3.3 Methodology and materials 
 
This study consists of eight (8) case studies from the sectors of fisheries, agriculture, 
mining, public service and banking. Each of these cases are different and as such they 
provide a wider perspective on innovations and are intended to provide a variation in the 
concept of Information Society. There are two central research questions in this study. 
The first question is about factors, which promote or impede innovation adoptions. This 
question, the which, is exploratory by nature and concerns the causal facilitation of 
innovation processes in the study sectors. The second question, the how, is posed in 
order to find out what critical processes and decisions were taken to promote the 
economic transformation from a resource-based society to a knowledge-based one.  
 
The second question is chiefly explanatory. According to Yin (1994), exploratory and 
explanatory research questions are likely to favour the case study method, particularly 
when asking about a contemporary set of measures. For the most part, the research 
questions concern processes and change, which according to Sayer (1992, 241-243) 
require causal analysis. For Sayer, causality concerns not relationships but causal powers 
and mechanisms. Causal powers are self-governing features, which entails that they may 
or may not lead to the same envisaged results. This means that when the nature of the 
economic system changes, the causal mechanisms also change. To put Sayers 
perspective into this study, the effect of causal mechanisms will depend upon the 
business environment where companies work. 
  
Since the purpose of this study was not to measure the distribution of ICTs in the country, 
the researcher adopted a qualitative procedure in collecting information and depended on 
interviews because of the focus on processes, conditions and causal factors. A total of ten 
institutional interviews in some of the largest companies and IT providers in Namibia 
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were carried out. Empirical evidence was sought through selective interviews of key 
confidential informants. Key informants are people who are directly or indirectly 
involved in the development activity and they included government authorities and 
company leaders. Instead of focusing on statistical data, I focused on different types of 
processes (internal and external) and causal factors that led to Namibias general 
development. Nevertheless, statistical figures were provided by different sources of 
information and are utilised to some extent in this report. 
  
Analytical research is not intended to classify people [and institutions], their 
circumstances and their environment (Flowerdew and Martin 1999, 77) but to explore 
processes and to explain causal factors of certain developments. As Lindsay (1997) puts 
it, data are selectively collected on the basis that they fit for their intended purposes. A 
simultaneous use of extensive and intensive research methods yields a successful 
execution of a realistic research (Yeung 1997). Whereas extensive methods are concerned 
with the context and empirical patterns, intensive methods reveal causal mechanisms 
(ibid.). In this research, I employed the latter method through interviews to gain an 
understanding of the processes of innovation diffusion that another type of methodology 
would not otherwise reveal. 
 
3.3.1 Validity and reliability questions 
 
The scope of investigation in Figure 4 below is employed in each case study. It may be 
asked: To what extent may the findings presented through case studies be used to make 
generalisations about processes? And what criteria should be used to judge the quality 
and reliability of a research design as this? In other words, what is the validity of selected 
cases as frames of defining an Information Society  as indicators of an emerging IS? 
The validity of case studies in making generalisations about phenomena lies in the scope 
of such studies and how well they demonstrate events and the context in which they are 
produced. Yin (1994, 146) asked: what makes an exemplary case study? To be 
exemplary, case studies should be significant in that they are unusual and of general 
public interest; the underlying issues are nationally important  either in theoretical terms 
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or in policy or practical terms; or both of the preceding (ibid.). He further stressed that, 
in addition to outlining alternative theoretical perspective and a contrasting 
methodological display of satisfactory evidence, there must be a distinction between the 
studied phenomena and the context of their output (ibid., 148-151). In this frame of 
reference, the questions of validity and reliability are addressed. 
 
Figure 4: The focus of investigation on critical decisions and conditions for new 
technology adoptions 
 
This is the operational standpoint for which this study was designed; and in each case 
study, there are identifying conditions, causal mechanisms and bottlenecks for the 
emergence and diffusion of innovations (illustrated in Figure 4). Emphasis in this 
investigation is on the processes of using innovative practices and critical decisions, 
which lead to the adoption of modern technologies. I have also applied the assessment 
tool known as Readiness for the Networked World: A Guide for Developing Countries 
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to assess Namibias e-readiness (Readinessguide.org 2003). The guide uses network 
access, network learning, network society, network economy and network policy as 
indicators of e-readiness to an IS. 
 
3.3.2 A note on the field data 
 
There are several problems in gathering data related to Information Society. To begin 
with, the Central Bureau of Statistics (CBS) in Namibia is not legally enabled to collect 
this information (CBS personnel). Furthermore, the current data collection methodology 
at CBS is misleading in that it bands together transport and telecommunications without 
categorising information. Rather, telecommunications data could be acquired according 
to: mobile phone subscribers per region, age, occupation, Internet users per ISP and per 
region, for instance. However, it should be borne in mind that the Central Bureau of 
Statistics is a relatively young institution and leaves a lot to be desired, as far as data 
collection is concerned. 
 
The Ministry of Trade and Industrys Company Registry Office, whose mandate is to 
keep records of companies by specialisation or service, is yet to be computerised. It 
would be a daunting task to search through thousands of fragmented pieces of 
information in a storeroom. For this reason, it was not possible to put together a complete 
list of companies engaged in technology development and/or marketing. Moreover, since 
ICTs constitute a new market in Namibia, many companies are still very sensitive to 
research and may not necessarily co-operate with researchers. For example, interviews 
were not granted at one telecommunications company.  
 
4 BUILDING AN INFORMATION SOCIETY 
 
In developing countries, with large sections of the society living in extreme levels of 
poverty, some might ask whether it is feasible and indeed rational to engage in exploring 
Information Society emergence. Some may also desire to know the rationale in investing 
money in information communication technologies, instead of using such capital to 
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improve the living conditions of those in poverty. After all, they may not even be able to 
use and afford such technologies. In fact, in South Africa for example, a significant 
number of people have been connected to the national telecommunication grid as part of 
the universal service requirement of the national telecommunications operator, but only 
to be cut off a few months later as tariffs increased and usage fees for telephone lines 
become unaffordable (SchoolNet Africa 2003, 8).  
 
This leads us to the issue of access. Accessibility includes the use and costs of available 
technology. It incorporates the following classifications: local economic climate, physical 
access to technologies, appropriate technology, affordability, capacity, political will,  
relevant content, integration into daily routines, socio-cultural factors, trust, legal and 
regulatory frameworks, and macro-economic milieus (Bridges.org 2003). With these 
classifications, we can begin to see the actual actors and to interpret the real causes of 
innovation adoption or lack of it, and the birth of an IS in Namibia. The process of 
building an Information Society requires the attainment of skills/know-how, which 
should lead to knowledge resulting in information that legitimates binary codes for an 
Information Society  a knowledge-based economy. Although skilled labour as an 
instrument of modern society is at the centre of innovations, the process of change itself 
is dissimilar from one place to another (Turpin et al. 2002).  
 
Information Societies emerge because of the interaction between scientific, economic and 
political systems (Pyka and Küppers 2002, 7). At the same time, the intensity of 
interaction and the attitude in the process of the industrial learning are important aspects 
in the emergence of an innovation system. The concept of industrial learning entails a set 
of sequential steps, until a stage where a particular technological trajectory of a techno-
economic paradigm is flung far from equilibrium (Santangelo 2002; Dosi 2000). Thus in 
a nutshell, the development of an IS involves: identifying innovative ideas, determining 
the needs, surveying the alternative technologies and the alternative supply routes, 
absorbing the techniques in the technologies first application, disseminating the 
technique throughout the economy [network], improving upon them and developing new 
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and quality techniques through research and development activity in the country itself 
(Enos and Park 1988, 11). 
 
According to Juma and Konde (2002, 5), however, such planning has to take into account 
the fact that much of the progress will depend largely on in-situ experimentation and the 
accumulation of site-specific knowledge and experience. In this process, dominant actors 
are likely to emerge. Küppers (2002, 33) argues that it is unlikely that a dominant 
(controlling) actor will run a network. From this point of view, the role of government as 
an overseer is important because it models the relationships not only between 
manufacturers and users of modern technologies but also between other actors who may 
be outside the network yet are indirectly affected by the process under development.  
 
However, the introduction of ICTs cannot be seen as independent from the general social 
and political reform process, or from the context within which they take place. 
Nowadays, information communication technologies, whether television, cable TV, 
radio, orbiting satellites, Internet, telephones and others, have a profound impact on 
societies (even on those who do not have them) and on regional development. In other 
words, to study ICTs is not only to be aware of their electromechanical functions but also 
to recognise social, political and economic substance, (intended and unintended) purposes 
and the deep-rooted ramifications they have (Sussman 1997). The construction of an 
Information Society would therefore include several deliberate promotions of innovations 
in science and technology in the following spheres: 
 
Political front 
According to the Ministry of Information and Broadcasting (1999), the government will 
adopt a regulating and promoting function and will increasingly assign the function of 
innovations to the universities, non-industrial research institutions, standardisation 
committees, business associations and chambers of commerce, labour organisations and a 
variety of social movements. Innovation networks are complex systems and rules of 
operation are increasingly changed by a combination of internal and external factors. 
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Complexity in this sense represents the margin between politics, patents, and intellectual 
property rights regime, government legislation and the R&D environment in the country. 
 
Figure 5. A circulation process of promoting innovation (modified from Grulke 2001, 
218) 
 
A study on developing countries concluded that for innovations to be effective, new 
technologies must be designed to function as an agent of change, sparking an unrelenting 
learning process and contributing to an enhanced capacity for undertaking technological 
assimilation, adaptation and quality upgrading in the target sector on an ongoing basis 
(Romijn 2002, 15). One of the most important ingredients in building an IS is to create a 
certain type of culture under which education is a launch-pad of harvesting indigenous 
knowledge and developing collected ideas in a comprehensively interacting manner. As 
stated numerously, state funding in the process of innovation is a necessity (see Figure 5 
above). For this reason, institution-driven innovations are important because they can 
stimulate technological change among enterprises, especially if they form part of a high 
priority in government (van Dijk and Sandee 2002). Driving this form of innovation is 
chiefly the role of the state, although other development actors function is equally 
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important. Government intervention in fostering innovation adoption and the subsequent 
diffusions thereof are vital because they induce a capability among the small-scale sector 
to widen its range of technology development (Bongenaar and Szirmai 2002). Overall, 
political activity must be conducive to innovations and should be integrative and tolerant 
to the process of trial and error. However, innovation activities must not contravene the 
existing human rights, environmental law and safety standards in the country. It remains 
to be seen just how much political input, backed up by action, the Namibian government 
is willing to deposit in IS creation. 
 
Policy measures  
There are many different policy measures in promoting innovations. These endeavours 
may be employed at the national level, others at the regional level as well as at both 
levels (Garrett-Jones and Xielin 2002, 49; Castells and Himanen 2001). These policy 
mechanisms may include:  
• Incentives for private businesses to undertake R&D and innovation, including tax 
concessions, research grants, information and extension services, provision of venture 
capital and training measures. 
• Measures aimed at commercialising public sector research in the civil, health and 
defence areas, involving earning requirements for government research agencies, 
facilitation of joint ventures, and many programmes to promote cross-sectoral 
collaborative research between university-industry-government laboratories. 
• Policies aimed at encouraging R&D and innovation in specific industry sectors, 
including policies aimed at local integration of trans-national corporations. 
• Support for innovation infrastructure such as major research facilities and science 
parks. 
• The establishment of dedicated Centres of Excellence organisations and strategies 
to implement and co-ordinate science and innovation policies or programmes. 
 
As can be deduced from the above, the process of innovation promotion is expensive but 
it has to be made economically feasible through concerted policy instruments (Turpin et 
al. 2002). In this sense, modern technologies should be implemented in such a way that 
 34
they are part of a wider and larger technology niche, especially where they are linked 
directly to the building of production capability. It is through such niches that the limits 
and potentials of modern technologies of a country to promote technological innovations 
would be tested. The knowledge about sector-based technological niche attained through 
the trial and error process is fundamentally useful in designing and modelling other 
S&T development programmes. This means, however, that there will be equally critical 
demands on the national system of innovation to provide the necessary support and inputs 
to the regions previously disadvantaged. The role of indigenous knowledge is essential in 
this aspect of policy-making. The government of Namibia is in a process of tabling a 
legislation that should safeguard and protect indigenous knowledge and indigenous fruits 
(Sifani, pers.comm). However, it is necessary that the state does not only seek to protect 
the former but also to promote R&D work on indigenous fruits and knowledge. This 
aspect of policy-effort is still slow in Namibia. 
 
Agricultural sector 
Traditionally, except for commercial farmers in the country, the government of Namibia 
has been the ultimate service provider in most parts of the country. As a result, many 
people lack entrepreneurial skills: they wait for the government to do things for them. Be 
it as it may, one of the most important challenges facing Namibia is how to meet current 
food needs without undermining the capability of the next generations to meet theirs. One 
way to ensure sustainable food production is to utilise a broad range of modern 
technologies. Perspectives contrast in the role of modern technologies in the transition 
from basic agriculture to sustainable agriculture.  
 
Nevertheless, advances in the field of biotechnology offer possibilities for diversifying 
agricultural production by speeding up the development of traditional African diets, those 
currently under-utilised crops, and the addition of new crops to the global food market 
(Juma and Konde 2002). In order to achieve this, co-operation of scientists from various 
disciplines will be required. The need of inputs from various disciplines may, however, 
constitute a barrier to the application of modern biotechnology research in Namibias 
agricultural sector, because the application of these technologies demand a solid scientific 
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infrastructure, which is yet to be solidified. Besides, the government of Namibia in co-
operation with other funding organisations will be required to inject sufficient funding in 
multidisciplinary biotechnology research. 
 
Social Impacts  
Modern technologies can be utilised only as far as they are socially applicable and fit the 
cultural context in the specific locality where they are being adopted. In other words, 
ordinary citizens give their own meanings to these technologies not necessarily always in 
terms of dependence and usage of them but also in terms of the social value of such 
technologies (Winner 1993, 284). As a government planner put it if you look on the 
streets of Windhoek, most people have cellular [mobile] phonesand it seems they see 
them as part of their identity, this trend is highly likely to continue. Depending on 
whether an innovation is producer-driven, buyer-driven or institution-driven, adopting a 
technology does not always lead to change in upgrading of social life and the 
technological capability of small-scale entrepreneurs (van Dijk and Sandee 2002). What 
would seem, as an innovation in fisheries may not have social benefits in reality. 
 
The adoption of modern onboard fish-processing technologies by companies operating in 
Walvis Bay had very little impact on the impoverished communities living in the 
proximity of these economic activities, e.g. Kuisebmund suburb and its residents remain 
poor despite the increasing number of companies operating in the region (personal 
observation). This is a pointer to the issue of access discussed above. After all, as 
Manning (2000) concluded, the majority of the fishing companies in Namibia are still 
foreign owned. In part, historical structures account to the failure of innovations to 
diffuse to the very people who need them. Historical structures here refer to the fact that 
the systems under which innovations would be built are influenced by and dependent on 
the countrys history (Küppers 2002, 37). It is indispensable that innovations be 
institution-driven with the government playing a determined-hovering function. 
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4.1 Social exclusion  the digital divide 
  
Levels of Living Survey of 1999 revealed a widening gap between rural and urban 
communities as far as access to communication services were concerned. Compared with 
44 percent and 60 percent in urban areas, only 6 percent and 8 percent of the rural 
communities surveyed owned a telephone and a television respectively (NPC 1999a, 63). 
Of the total population sampled, 46 percent had access to a telephone. Access to radios in 
urban (87%) and rural (66%) areas is indicative of the affordable communication service. 
No licence fee is charged for a radio in Namibia. However, an annual licence fee is 
charged for every television owned. Radio is a medium of communication to reach rural 
communities, and is used extensively in Namibia.  
 
Nevertheless, to access the services above, one needs to be relatively wealthy to own 
them. If income disparities between rural and urban areas are compared against access to 
modern ICTs, we see that the rural dwellers are unlikely to have access to and afford the 
modern technologies. Rural inhabitants are likely to be poor, isolated, somewhat 
uninformed, politically excluded and economically marginalised, providing a perfect 
breeding ground for the so-called Digital Divide (Norris 2002; Servon 2002). In other 
words, the economic gap between the rural and the urban can also be seen as a measure 
of connectivity backlog of technological opportunities that can be exploited by the poor 
regions, if active state and private sector support is relentlessly pursued. 
 
To attract usage and service provisions in rural areas, a Universal Service Fund is 
envisaged in the country. The purpose of the fund is to subsidise the provision of 
telecommunications services to areas of Namibia that have been neglected in the 
provision of infrastructure in the past (NCC 2001, 2). There is an important regional 
development-planning dimension to the provisions of telecommunications services in 
rural Namibia. On the one hand, given the fact that the majority of people reside in rural 
areas, realistic planning instruments to engage private operators in providing services is 
undoubtedly a viable approach. On the other hand, however, the number of active 
accounts and connected subscribers resembles the South African situation, where 
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subscribers services are terminated because they cannot afford the tariffs. In this regard, 
a summary on the Namibian mobile market is presented in section 5.6.3. Overall, it seems 
that fixed telephone lines and Internet services at home and work, and mobile phones 
ownership/use, remain the exclusive license of a small, rich urban fraternity. Should the 
present opportunities provided by the existing telecommunication infrastructure be taken 
advantage of, there will be a necessity to liberalise the market in such a manner that poor 
regions are not the underdogs. It remains unclear exactly how the liberalisation process 
will be done. 
 
What might be the negative consequence of an Information Society policy? Will it 
produce even stronger mechanisms of deprivation for those who remain excluded from 
education  beyond the compulsory schooling duration and/or being unable to work  in a 
political, economic and social sense? Would further developments in ICT not marginalise 
indigenous knowledge further? Information Society building, if not implemented 
appropriately, can cause social exclusion. The knowledge-based economies on the one 
hand hasten the transition out from poverty to wealth; on the other hand there are 
emerging trends of social exclusion (Lindley 2002, 119). Socially excluded refers to a 
lack of access to citizenry rights  in the sense that public institutions are not at the 
disposal of citizens, but are rather preoccupied with trying to contain the problems that 
the socially excluded are seen to be creating (ibid.). In this sense, citizens of a country 
may feel politically and economically excluded because they are not cared for. 
 
Already, there are signs of a reduction in the share of Basic Education, 18 percent down 
from 20 percent in the previous budget (NEPRU 2003, 2). Funding for higher education 
has increased. I will return to the issue of education in the following chapter. Statutory 
expenditure and medical costs have increased from 22 percent in the previous budget to 
34.5 percent in 2003/04 budget. Beside the favourable market economy in the country, 
there seems to be evidence to indicate that government expenditure may have a pivotal 
function in the transformation of the Namibian society from a resource-based society to 
one that is knowledge-based  an Information Society. Science and technology 
innovation diffusions, led by the private sector but embedded in regional and local 
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development strategies, are central antecedents of achieving an Information Society. It 
remains to be seen how the Namibian society in principle (in the face of implementation 
of S&T policies) will embrace modern technologies as related to their economic 
situations. 
 
4.2 Challenges and prospects: a planning perspective 
 
One of the challenges Namibia faces is how to utilise indigenous knowledge and foster its 
incubation in such a way that it permits the entire regional economy to develop 
homogeneously along with regions dissimilar endowments. The European experience in 
regional and local development policy suggests that regional policy should seek not to 
facilitate the mobility of production factors, as suggested by traditional approaches, but 
instead to encourage the utilisation of local resources and greater productivity from local 
resources (Cappellin 1992; Garofoli 1992; Neil and Tykkyläinen 1998). Such policies 
should also seek to encourage innovation, creation of knowledge and regional product 
specialisation (Gottardi 2000) in particular regions strengths. Planning systems consist 
of formal rules to guide the conduct, resource allocation, and management of activities of 
individuals and businesses (Healey 1996, 248).  
 
Planning can be a paradox. In illustration of the importance of communicative planning, 
three years ago the National Planning Commission as a co-ordinating body was 
summoned by trade unions to indicate the state of achievement (or failure) of the first 
National Development Plan (NDP1), covering 1995/19961999/2000. The commissions 
assessment, in the view of the Director of Labour Resource and Research Institute 
(LaRRI) was the targets were not achieved, but this was not the commissions problem 
since they only wrote the plan and it was the individual ministries that were in charge of 
implementation (de Waal et al. 2002, 8). The line ministries did not design the plans and 
yet the planning commission was not the one to implement the development plans. The 
idea of local development planning is to ground contextual response on opportunities, 
challenges and threats that national and regional economies are faced with. Such 
responses depend on a pool of social capital. There can be no effective planning without 
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good information management (UNIDO 2000, 26). Efforts to incorporate local input 
must be made based on empirical research results in a specific area. Collectively 
experienced impacts may be reduced or addressed through comprehensive networked 
communications.  
 
Regional co-operation and knowledge sharing facilitates technological transfer and may 
assist in avoiding the same mistakes in different regions. For a raw material-export-
driven Namibia, the challenges ahead lie in adopting modern technologies for enhancing 
export and commodity price competitiveness (Pochun 1998). Technology and Quality 
Enhancement Schemes of the World Bank, in collaboration with other southern African 
governments, are important in this regard. Institutional co-operation in technology 
diffusion with a view to upgrade the technological base, design, quality, productivity 
and response time of manufacturing enterprises (ibid., 43), especially among small and 
medium-sized enterprises, is necessary. Regional and development policy together with 
the ICT and S&T policy should put particular emphasis on the importance of education 
and R&D, while simultaneously outlining clear players and goals of specific regions 
development strategies 
 
4.3 Extent of network and inter-institute behaviour 
 
The global and modern economic order functions in such a way that the more networked 
an entity is, the higher the possibility for earning competitiveness over the less/un-
networked companies (Hamel and Prahalad 1996). On the part of business firms and 
regions, global forces coerce regions to integrate through networking amongst 
themselves; the losers are those who are not part of the network (IMF and Friedrich-
Ebert-Stiftung 1998). To manage this challenge what is required is the political will to 
address them. Quite frankly, it is amazing that even in todays changed circumstances, 
some of us continue to aggressively promote trade relations with countries with which we 
were tied up during the colonial era and do little to promote closer co-operation with 
countries next door (Geingob 1998). It is a fact that the Namibian economy is strongly 
tied to the South African economy. Thus, competing outside a regional block such as 
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South African Customs Union (SACU) is difficult (ibid., 5). Drawing from the case 
studies, the clearest indication of this company-sector behaviour was in the banking and 
mining sectors. Banks such as SWABOU, which seems to lack networks, are being 
absorbed into FNB Ltd1, the latter being a strong national competitor with majority shares 
owned by South African banks.  
 
The theory that the larger and older the company the easier they overcome physical 
barriers for developing co-operation remains relevant. As the case of NAMDEB Ltd will 
show, the older the company the larger the customer base and the wider the learning 
networks. NAMDEB is owned in equal shares between the government of Namibia and 
De Beers, and De Beers is owned by AngloAmerican Plc. Thus, its networks are all 
encompassing, from strong political lobbying power2 to trade and marketing institutions. 
Nonetheless, the strength of business firms lies in the clarity of a firms definition of its 
core competencies and the degree of consensus that attaches to that definition... (Hamel 
and Prahalad 1996, 245). In most parts of the world, networks are part of crafting 
company strategy and business leadership (Pyka and Küppers 2002; Shiba and Shimotani 
1997). Networks also play a vital role in circumventing a long development process 
required for generations in other countries, before meeting technology demands in a 
country. 
 
An example of this circumvention is shown in the area of electricity supply. Electricity is 
vital for meeting Namibias development objectives. NAMPOWER is the national power 
utility supplier. A joint venture between the different entities has produced an innovative 
and probably one of the cheapest way of supplying electricity in rural areas. In this 
regard, the Ministry of Mines and Energy together with the University of Namibia and a 
private company SunTechnics Namibia have been implementing innovative projects in 
support of rural electrification. One such project is The PowerCan. The PowerCan is a 
state-of-art photovoltaic system supporting sustainable [rural] electrificationin 
                                                 
1 http://www.namibian.com.na/2003/January/marketplace/03ACBE5657.html 
 
2 http://www.namibian.com.na/2002/November/national/0294005F17.html 
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Namibia (Mrs Selma Utonih, pers. comm). As a solar power operated technology, the 
project is one of the best options in rural Namibia.  
 
The system is characterised by a DC power supply (optional AC power supply), it is 
portable, consists of a prepayment system, anti-theft device, night and day power and can 
provide up to the functional limit of 240V (SunTechnics Namibia leaflet, undated). 
The equipment is being pilot tested in northern Namibia and will be sold to rural dwellers 
at prices subsidised by the Ministry of Mines and Energy. The project is not only a 
technological enterprise but it illustrates the importance of networking and the quality of 
interaction between different stakeholders. SunTechnics Alemdar CC (a subsidiary of a 
German company) and the University of Namibias Science and Technology Research 
Programme, with funding from the government, are in a joint venture. Therefore, 
partnerships as opposite to merges should be encouraged as appropriate 
business/institutional behaviour. 
 
With an increase in global economic players, policies change rapidly and shifts in policy 
emphasis reflect the changing ideas of what would benefit the society most. Local policy 
should be an ongoing, flexible and dynamic learning process rather than a 
predetermined, fixed course (Tykkyläinen 1998, 337). Consequently successful local 
policy takes into account local opportunities, is based on local commitments, promotes 
investments in profitable and appropriate technology, provides appropriate funding and 
evolves improved organisational structures. He concludes, local policy should also be a 
tailor-made, locally specific and reflexive response that enhances the competitiveness of 
a community (ibid., 338). Similarly, ICT, regional development and S&T policies 
should stimulate a process that enables economic actors to meet the ecological, economic 
and social goals of a nation in the local areas they operate in. 
 
5 EMPIRICAL FINDING AND ANALYSIS 
 
The term innovation in the present study includes the positive output of new decisions  
which may be managerial or product-based. It refers to particular management style 
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and/or to a new product in the area under study. In other words, a reference is not made to 
something necessarily new in the world but specifically new in a particular locality. 
Innovations may be Process-based, which concerns reorganisation in the amount, 
combinations, quality or types of inputs required to produce the same kind of product or 
Product-based that pertain to modification in the nature of the product without changes in 
the process of production (van Dijk and Sandee 2002, 1). Thus Innovation Adoption may 
be viewed as an outcome of decision(s) taken by various development actors. Adoption 
(of technology) is the outcome of a process within the network of actors and, therefore, 
process and product innovation tend to occur simultaneously (ibid.). Thus, technology 
innovation adoption implies having an ability to introduce new modern productive 
techniques. The following eight case studies explore the process of modern technology 
adoptions in Namibia. 
 
5.1 Agriculture: Hartebeestteich Süd Farm (www.heiser.com.na) 
 
Hartebeestteich Süd farm (35, 000 hectares) is located in Hochfeld, 200 km north-east of 
Windhoek, in Otjozondjupa region. The farm has a diversity of economic activities, 
namely: game farming, cattle farming, crops such as maize, sweet melons and beans, 
mobile fridge manufacturing, olives and olive oil production. There are also Bed and 
Breakfast facilities at the farm. This case study is focused on how modern technologies 
have been utilised in olive farming. 
 
It is a fact that research plays a fundamental function in economic development (Turpin 
et al. 2002; Pyka and Küppers 2002; Adair 1996; Grulke with Silber 2001; Corporate 
Research Foundation 2001). Similarly, it took great planning, hard work, scientific advice 
and sufficient financial investment to develop the farm. Initial plans at the farm were to 
grow citrus fruits such as oranges, but due to Television coverage of the 1992 citrus 
market depreciation, these plans were shelved. An option had to be found because I 
wanted something with high demand and citrus were not that type, said the owner. 
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A South African tertiary education institution, the University of Stellenbosch, was 
approached for scientific advice. This university has a long-standing history in assisting 
commercial farmers when deploying technologies in their economic activities. After 
enlisting the services of the university, a study that focused on geo-hydrology, soil 
chemistry and climate at the farm was then commissioned (Heiser, pers.comm). That 
study identified, among other things, the management of water and climate variables as 
critical internal success factors at the farm. They are critical internal factors in the sense 
that the success of this business idea depended on how these factors (at a pre-assessment 
level) were managed.  
 
At the beginning of 1994, strategic decisions were made. The decisions meant that from 
the primary stage of the farming activity, olive trees would be irrigated through a 
computerised system. The computer system consists of a micro-cover, which detects 
change in air pressure and monitors soil humidity. And then depending on the need, it 
electronically activates the micro-irrigation system to irrigate or to stop. Ground humidity 
is also measured regularly and the microcomputer system irrigates according to the 
volume of saturation in the soil. There is no need to hire labourers at the farm. In terms of 
harvesting, a vibrator machine has been purchased from Italy. The vibrator is placed 
next to a tree, when activated it starts to shake the earth around the tree, olives are 
simply falling down on the nets around and then loaded onto the tractor trailer, he said. 
The underlying reasons for choosing a computerised system are multiple: the farmer was 
aware of the high evaporation rate in the area; there was need for reduced human labour 
and costs; with technologies there is relatively high assurance that the system will meet 
the demand and supply needs. In the following year (1995) an Internet page was designed 
and launched in 1996. 
5.1.1  Production and Markets 
 
Among 2,000 olive trees in full production at Hartebeestteich Süd, there are seven 
distinct species of olives. Each olive tree produces approximately 40 kg annually 
accumulating to a total of about 80,000 kg of oil annually. Most of the olives are mainly 
for oil, but also the calamata which is preferred for its colour and palatability.  
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Table 2: Categories of olives and use at Hartebeestteich Süd. 
Olive Type Purpose 
Mission Dual Purpose (Oil and table olive) 
Manzanilla Table olive 
Coran Olive oil 
Coratina Olive oil 
Luccino Olive oil 
Frantoio Olive oil 
Calamata Table olives 
 
Concerning the demand for olives and oil in Namibia I cannot even supply a tenth of 
Namibia, I cannot cope with demand I can only supply few shops and individuals If I 
want to sell to big retailers or export, then I must expandwhich depends on water 
availabilityat the moment I have to be cautious with my sales I only sell to natural 
food and herbal shops, he said. Although there are other small olive farmers along the 
River Swakop (about 20 olive farmers in the whole country), being the wholesaler I 
have the [competitive] advantage, water, soil, climate and a customer base, he stated.  
 
5.1.2  Innovative Marketing 
 
Information flows play a fundamental role in marketing: in the ability of entrepreneurs to 
determine price, mode and place of sales and in the ability of a consumer to determine 
not only the product to be purchased, its costs and how the finance is to be transacted but 
also how such a product is to be delivered to the prospective client. Like in any economic 
undertaking, products must be put through to consumers through various mechanisms. 
The information revolution has provided entrepreneurs with the possibility to override the 
distance between the producer, potential retailers and consumers. Marketing consists of: 
price, product, promotion and place (Wentz and Eyrich 1970) and these factors are 
essential for entrepreneurs if they are to achieve success in marketing.  
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Be it as it may, it is through a well-designed flow of communication of information that 
potential customers pay attention to new innovations. Wentz and Eyrich (1970) make a 
distinction between flows of information. They argue that there are two types of 
channels: distribution channels and soliciting channels. Whereas distribution channels are 
the mechanism that accommodates the inflow of purchase orders from the consumer to 
the producer and the outflow of goods and services from the producers to the 
consumersoliciting channels provide for the processing of orders and the physical 
transfer of goods and services (ibid., 361). Although frequently both channels flow 
through the same mechanisms of marketing, they may be partially or fully separated 
(ibid., 362). 
 
At the time of fieldwork, most purchase orders from clients of Hartebeestteich Süd farm 
were received through modern technologies. In the view of the owner, the Internet and 
other technologies have played a crucial role in increasing the earnings80 percent of 
my customers use the modern communication to make orders and they use electronic 
banking for paymentsfew old fashioned-ones are still using faxes, and telephones [to 
make their transactions], he said. A check on the web-site, however, indicated that there 
is no actual electronic order-form. Thus, it seems potential customers make the electronic 
orders mainly by sending emails detailing their purchase needs.  
 
In addition to Internet marketing, there is a tradition of Trade Shows in Namibia. These 
shows are organised annually and in different towns. They constitute another marketing 
platform for farmers in Namibia. At the local level, there are other platforms. For 
example, in May 2002, an olive day was organised to sensitise fellow farmers and 
ordinary citizens to the potential economic and health role olives can have for Namibian 
consumers. From this perspective, marketing at this farm is increasingly glo-calised  
global trends interwoven in local means. 
 
 
 
 46
5.1.3 Conclusion 
 
There are four aspects in which innovation reveals itself at Hartebeestteich Süd farm, and 
these include: 
 
Innovation in acquiring knowledge  
One significant aspect in the process of technology adoption at the farm was that from the 
onset the entrepreneur desired objective information to aid the business plan, production, 
processing and marketing. I wanted some scientific advice before doing anything. 
Moreover, there had to be an individual concerted effort and a submission to trial and 
error before a technology was adopted. I am a practical guy, I like to make new thingsI 
fail but I learn and make sure I get it right the next time. Thus, to some degree, 
achievement is also accredited to serendipity  the faculty of making fortunate 
discovering by accident. 
 
Innovation in management and production style 
It is enlightening to see that, besides the large size of the farm, the entrepreneur took 
measures that aimed at limiting strategic risks. These comprised 1) keeping a minimal 
number of farm employees; 2) diversifying the economic activities  from cattle farming, 
crop farming to mobile fridge manufacturing, tourism; and 3) instead of hiring a 
marketing company (traditional method), he installed Internet connection and designed a 
web-page for the advertising purposes. Besides, the maintenance of the micro-
computerised irrigation system was innovative, not only in the sense of being new in the 
area but also because it set a new system that demanded a different kind of management 
and diverse production inputs. 
 
Innovation in R&D activity 
There is ongoing research on the availability of underground water in the aquifer. This is 
done to balance new plantations and production with the aquifer threshold water levels. 
The entrepreneur himself now does the research that was first done by the university on-
site, after every three months. Although it appears that the assistance of the University of 
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Stellenbosch was climacteric, it would seem the success in this particular case was 
ultimately the responsibility of the client and a result of knowledge management. A new 
irrigation method  the dripping system  is being pilot tested before full adoption. 
 
Innovation in network creation and maintenance 
Even though the farm owner pondered over a period of time, collected information and 
planned, there were also other players. A network of different players such as Foreign 
Embassies (Spanish and Italian), Stellenbosch University and other farmers assisted in 
quality information-assessment regarding manufacturers and applied technology in olive 
farming. Hartebeestteich Süd farm maintains a strong connection with other experienced 
olive farmers in South Africa, some of whom are annual visitors at the property. They 
come to exchange information, talk about lessons and changes in the industry, he 
maintained. Furthermore, the farmer liaises closely with the customers and retailers 
through modern communications but also via trade shows organised in various towns in 
the country. Thus, the knowledge this particular farmer has gained was assembled from a 
network of distinct yet converging external and internal players  cutting across borders. 
 
All these developments are increasing the farms innovativeness and as a consequence its 
profit margins. From an R&D perspective, we see that the farmer had prior knowledge of 
existing technologies, which he could choose to deploy. Secondly, he had made strategic 
decisions so as to permit the products to be buyer-driven. A net result is that, while the 
farmer had some form of network, he had to make prudent choices. Figures 3, 4 and 5 
illustrate and support the empirical data.  
 
5.2 The City of Windhoek (www.windhoekcc.org.na) 
 
The capital city of Namibia, Windhoek, was founded in 1840 by nomadic agrarians who 
settled at the hot springs which are referred as Ai//Gams, a word meaning fire water in 
Nama language, or Otjomuise in Herero language which refers to steaming water 
(Heywood and Lau 1993; City of Windhoek Web-site 2002). According to the City 
official sources, Windhoek gained municipal status in 1909 and was proclaimed a city in 
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1965. In this sense, it is perhaps the oldest municipality in the country. Windhoek is the 
centre for administrative, legislative and judicial services for the government of Namibia. 
 
5.2.1 A human corridor 
 
The provisional results of the 2001 National Population and Housing Census indicate that 
the metropolis has 250, 305 inhabitants (NPC 2002, 12). Over the past decades, 
Windhoek has developed into a thriving city with many attractions. The citys 
infrastructure compares with some of the best in Africa: well-maintained roads, good 
(private and public) medical services, comprehensive assemblage of educational centres 
and reliable municipal services. Most modern amenities, including internationally rated 
hotels and pensions, restaurants, videoconference facilities, specialised shops, 
commercial Internet cafés and other communication facilities, are available. However, 
this assemblage has meant that a high number of people migrate from poor towns to the 
capital city.  
 
According to the Municipality of Windhoeks 1995 survey, a sixth of the citys total 
population represented the informal settlement. Research reports by Pendleton (1996) and 
City of Windhoek (1996; 2001) show that Windhoek remains a reservoir of migrant 
labourers. According to Winterfeldt (2002, 62-72), the capital has experienced a rapid 
population growth since independence and currently some 60, 000 people populate the 
informal settlements of the city. It is estimated that every month the city has to 
accommodate 600 first-time migrants; adding up to 7,200 annually, 85 percent of whom 
are from northern Namibia alone. Of the total number of migrants to the metropolis, 57,8 
percent are male and 42 percent are female and the majority of them are within the 2044 
age groups (Pendleton 1996; City of Windhoek 1996; 2001; Winterfeldt 2002). This is 
particularly worrying considering the critical water shortage the city faces. 
 
From a regional development perspective, these migration trends are indicative of an 
accumulation of the human-resource base in Windhoek and a disappearance of skilled 
workforce in other regions. Re-addressing this migration phenomenon will be a 
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troublesome challenge to planners and policy makers. Even if the implementation of 
decentralisation is speeded up, people will continue for a long period of time to view the 
capital as the place to be for personal economic emancipation. Mufune (2002) and 
Winterfeldt (2002) point to the fact that most of the migrants are young people whose 
driving force of migration is hope to secure employment  but it remains just as hope 
even when they settle in the metropolis. Because of infrastructure and technological 
abilities, Windhoek is likely to continue playing a dominant role. In this sense, modern 
technologies seem give rise to migrations, in addition to the general process of 
urbanisation. Thus, only a concerted effort, aimed at re-directing the economic and 
regional development policy, may ultimately induce equal geographical distribution of 
human resources and the relocation of business firms to the poor regions. 
 
5.2.2 Innovation in municipal services 
 
According to the Information Technology manager of the City of Windhoek (COW), 
since 1974 the city has maintained an IT department. In 1989, operating from a 
mainframe with 25 terminals, the citys information system was overhauled to include 
financial and database management. Subsequently, with assistance of a South African 
company, a class 3 fibre-optic cable network was installed in 1990 and currently it links 
28 different agencies of the city (Steinbach, pers. comm). In COWs IT department there 
are three servers with 20 terminals each, with an IT-monitored disaster management site. 
From these facilities, about 800 Personal Computers (PCs) are maintained, operated and 
monitored by 25 IT specialists.  
 
Of the 1,400 employees of COW, approximately 300 have Internet connections. Still, the 
Internet access is restricted: Internet browsing is only permissible at certain times during 
the day and monitored by web-site-content-scanning software. Financial transactions of 
the municipality are also done electronically. The City of Windhoek uses modern 
technologies to render services to its customers in the following areas:  
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Water re-cycle and electricity supply  
Windhoek faces increasing population and water demand. To meet this need, the city re-
cycles sewage water to produce fresh water. Intensive-Bio monitoring technological 
programmes is used for water reclamation. To meet electricity demands, since 1994/5 
prepaid electricity can be purchased from Automatic Vendor Machines (AVMs). This 
technology system enables COW clients to buy electricity on a 24hr basis. This is 
innovative because it serves time; it improves the revenue collection mechanism of the 
city and impresses upon users the need to save electricity. 
 
Client-database management  
The municipality maintains an electronic database for its clients. This database is mainly 
used for tariff monitoring and billing purposes.  
 
Administration and institutional networking  
COW has institutional connections with many clients such as schools, government, 
companies and other economic players. In addition, the city has bilateral co-operation 
agreements with two cities in Germany. The city of Windhoek believes that institutional 
exchange and networking are important to keep itself acquainted with the latest 
technological developments. To what extent, then, is Windhoek municipality networked 
with other municipalities in Namibia? It is very important to assist these local authorities, 
but there are several problems. Exchange or institutional assistance cannot happen owing 
to logistical problems, few IT human resource and financial limitations. 
 
Financial management 
Since the introduction of electronic banking in 2000, the City of Windhoek has done 
most of its financial transactions electronically. In addition, all other financial and 
bookkeeping records are also kept in this database. 
 
Speed traps, traffic control, and traffic light management 
Modern technologies are part of the citys mission to utilise technology in ensuring 
effective road safety.  
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Although the metropolis authority has no formal institutional commitment with 
educational institutions of higher learning in Windhoek, the city has capitalised on skilled 
labour force in the city. Windhoek is at the heart of economic activity in Namibia. It has 
the location advantage: most of the graduates from UNAM and the Polytechnic are likely 
to be absorbed first by it rather than any other municipality in Namibia. 
5.2.3 R&D and Infrastructure 
 
The City of Windhoek maintains its own fibre-optic cable network, complimented by 
another network maintained and owned by Telecom Namibia (Steinbach; van Niekerk 
pers. comm). Although the City has the resources to implement and operate its own 
network, due to legal reasons we are required to leave those responsibilities to Telecom 
Namibia Ltd (Steinbach, pers. comm). Nonetheless, the biggest R&D activity of the City 
of Windhoek is the pilot study on the application of Infrared Maser in information 
communication and network monitoring of its services. In COWs view, the idea is to see 
if there is a possibility to maintain, use and transmit information from various facilities of 
the city outside the fibre cable network, without losing any data. The City finds this 
investment important because when the cables are damaged or cut it is not possible to 
administer the environment efficientlyso we need to see to it that we can manage 
information even during emergencies and disasters. It is not clear why this particular 
venture is being explored. It may, however, be due to the fact that the municipality does 
not consider Telecom Namibias cable network cost effective. 
 
This technology was introduced in June 2002 and was installed and supplied by an IT 
vendor called Comparex.  There are about seven suppliers of such technologies in 
Namibia. This also shows that the telecommunications sector is not comprised only of 
Telecom Namibia Ltd and MTC, as the Central Bureau of Statistics seems to imply. A 
further R&D activity is the use of prepaid water provision system. Experimentation 
alongside research on the use of prepaid water-cards through AVMs is being done in the 
informal settlements of Katutura, a suburb in Windhoek, whose population are mainly 
unemployed. It remains to be seen how the municipality will deal with the reality that 
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people can live in lack of electricity but not without water. Nonetheless, the government 
should create the right environment which would encourage municipal networking, for 
this would be important as far as innovation diffusion to other municipalities is 
concerned. Learning, like training, according to IT manager, does not end in schools or 
institutions, it begins at worksince it is only through work that one earns [tacit 
knowledge] know-how that ensures the institution is competitively above other service 
providers. 
 
5.2.4 Conclusion 
 
As a public service provider, the municipality of Windhoek is a particular model of how 
modern technologies can effectively be used to transform services and their management 
from resource-based to technology-driven services. However, it is also an example of 
how gaps in socio-economic development between regions firmly advantage the strong 
and well-established public service institutions. The digital gap between Windhoek 
residents and inhabitants of other towns is likely to be greater. Nonetheless, the 
municipality has managed to cut costs by increasing ICT-assisted management systems 
thereby generating more revenue for the municipality.  
 
In terms of the development of critical paths and conditions, the municipality has to a 
large extent adopted modern technologies due to the political and economic central role it 
has to play. Thus, once again, we see a combination of external and internal factors 
interwoven in global demands. Windhoek faces competition from other Southern African 
cities such as Cape Town and Johannesburg. As far as R&D technology activities are 
concerned, i.e. the Infrared Maser project, this phase can be classified (Figure 4) under 
capability assessment, technology deployment before full adoption. These are essentially 
the conditions under which modern ICTs are adopted in the City of Windhoek.  
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5.3 Mining in Namibia 
 
For many years, mining has been an important economic component in the Namibian 
economy. Namibia produces gem quality diamonds, uranium, copper, lead, zinc, arsenic, 
cadmium, antimony, pyrite, silver, gold, semi-precious stones, industrial minerals and 
soapstone, among others (Mbuende 1986; Mendelsohn et al. 2002; Bauer 1998). Because 
of downward trends related to the world metal prices and the associated closure of the 
former Tsumeb Corporation Limited (TCL) and other mines as well as the improvement 
in GDP contribution by other sectors, the contribution of mining and quarrying to GDP 
since independence declined from 19.8 percent in 1990 to 12.5 percent in 1999, reaching 
the lowest levels of 11 percent during 1993 and 1995. The contribution of diamonds to 
GDP fluctuated between 11.6 percent (1990) and 10.6 percent (1999), reaching the 
lowest point of 7.4 percent (1995) due to the imposition of the general production quota 
system by De Beers.  
 
In recent years, however, the contribution of diamonds to GDP has steadily stood at about 
10 percent. Approximately 12,000 people are estimated to be directly employed in the 
mining sector (Mendelsohn et al. 2002, 50) with some 3,000 PCs in use. There is also a 
small number of independent informal miners in the country. Besides the network of 
diamond mines owned by NAMDEB Diamond Corporation and several other small 
companies, there are about 12 other mines in operation in the country. Two of the major 
ones being Rössing Uranium (http://www.rossing.com/), a member of the Rio Tinto 
Group, and the Skorpian Zinc mines. Namibia is also one of the world leaders in marine 
diamond production. Rössing Uranium is an intensive user of Enterprise Resource 
Management programmes (SAP/3 type). 
 
5.3.1 NAMDEB diamond corporation (www.namdeb.com)  
 
The dominant player on the diamond-mining scene in the country, NAMDEB mine, is 
located on the south-west coast of Namibia. NAMDEB Diamond Corporation (Pty) Ltd 
has been owned in equal shares by the Government of the Republic of Namibia and De 
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Beers Centenary AG since 1994. According to preliminary national accounts for the year 
2001, mining and quarrying in general contributed N$3,459 million in 2001. Of this 
amount, diamond mining and diamond quarrying contributed N$3,012 million to GDP, 
accounting for 13.0 percent and 11.3 percent respectively (CBS 2002, 10-11). Established 
in 1920, NAMDEB is one of Namibias oldest mining companies. It is estimated that 
annually the company produces 1.5 million carats of gem diamonds. In terms of 
employment, during the year 2002 NAMDEB employed over 3,100 people (Mukaiwa, 
pers. comm.), making it the largest single employer in the countrys private sector. 
 
5.3.2 Technology and location 
 
Drawing on the work of Alfred Weber who made a distinction between material and 
market oriented industries, it should be acknowledged that considerable change in terms 
of where and where not to locate has occurred (Chapman and Walker 1987, 3). Alfred 
Webers view was that if materials used by a manufacturing plant are located in a specific 
location, for such a firm to reduce transportation costs, it should best locate its industries 
near the point where the raw materials are. This approach considered the availability of 
resources, technology, organisation, labour, infrastructure, economy and population 
capacity to be influential factors of location-decision (ibid., 4-14). Nonetheless it hardly 
bears any truth for Namibia: NAMDEBs polishing; sorting, cutting and jewellery 
subsidiaries are located not in Orangemund (the town where the company mainly 
operates) but in Okahandja and in Windhoek, several hundreds of kilometres away. 
 
What could have possibly motivated the company to locate its subsidiaries in other town 
 away from the raw materials? Raw diamonds are cheap to transport and the location of 
the towns mentioned above is convenient because the railway line runs through them. 
Furthermore, locating polishing, cutting and jewellery factoring in these towns means the 
diamonds will be closer to the market. Another reason could be that there is great 
political influence on how the company runs its business and on how the location-
decision investments are made. As the government owns 50 percent of the company, it 
has a role to stimulate economic growth in the towns whose economy may be weakening. 
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On the other hand, NAMDEB uses local technology dealers to acquire, refurbish and/or 
install modern technologies. The majority of technology retailers are in Windhoek. These 
companies charges on NAMDEB would be less if they did not have to travel long 
distances. Modern technologies are utilised in the following areas: 
 
Co-operation  
Modern communications are used mainly for administration, product automation, crime 
prevention and security, trade and marketing and public health. The Internet and other 
communication media are used to circulate information to most of the employees and 
other development players (local, national and global) to whom the company is 
networked. This mainly happens in the entire company, but also in mining sites and 
related activities. In addition, the company liaises closely with its four subsidiaries 
through the Wide Area Network (WAN) information system and with South African 
diamond mining companies. 
 
Production 
NAMDEB employs technology in its diamond pipeline. The diamond pipeline concept 
refers to the process of: prospecting; mining and recovery; sorting, valuation; cutting and 
polishing; marketing polished products; jewellery manufacturing; retail; consumer 
satisfaction mechanisms. Together, for the year 2001, these activities earned the company 
a profit of approximately N$452 million, as a total from the local procurement of goods 
and services in Namibia (NAMDEB 2001a, 33; CBS 2002, 10-13). 
 
Marketing 
The company has several subsidiaries, each responsible for specific processes of the 
companys outputs. NAMDEBs strongest market base is overseas, therefore it is driven 
by developments in the field of mining technology and in the diamond price on the 
international market. As the IT manager of NAMDEB put it we are export-based 
company, we have to live by that standard (Mukaiwa, pers-comm). 
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Security and safety 
With the assistance of modern technologies, the companys safety division places 
emphasis on the identification of hazards, critical tasks, and the development of related 
procedures and standards to minimise risks (ibid.; NAMDEB 2001a, 25). For example, as 
a result of technological applications, the company now uses less water (through water 
reclamation) than before and increasingly records fewer time losses and lower injury 
frequency rates in mining accidents (ibid.).  
 
Research and Development 
As far as research is concerned, emphasis is not only put on mining explorations but also 
on environmental monitoring and management. Modern technologies are used to evaluate 
the actual impacts of mining equipment and the constitution of processed materials. 
According to information provided by NAMDEB, there are two ongoing research 
programmes: one focuses on marine mining impacts and the other on coastal monitoring. 
The two programmes have focused on the impacts of heavy machines on the seabed. A 
two-person manned-research submersible named Jago (hired from the Max-Planck-
Institut fur Verhaltensphysiologie, Germany) provides the needed information on 
habitats, fish and animals living in the mining area (NAMDEB 2001a). The submersible 
provides video images, and sonar images derived from a grab sampler are used for 
analysis. In future, the company aims to introduce an Autonomous Underwater Vehicle 
(AUV) to extend the scope of research on mining impacts (ibid.). 
 
5.3.3 Conclusion 
 
Natural resources and availability of labour are internal factors on the one hand and 
market strategy and global forces as external factors on the other hand have affected 
NAMDEBs spatial economic role in Namibia. Still, we should see adoption of 
technology in the company from a different perspective. There is a combination of forces 
at play. There is a legislative requirement on all mining companies to ensure sustainable 
use of the environment, provide precautionary measures regarding safety, and protect 
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workers from any health hazards (van Rooyen 1996, 156-159). These requirements are 
fulfilled through the adoption and application of modern technologies.  
 
NAMDEB reported high email and Internet usage (Mukaiwa, pers. comm). However, 
technological capabilities of this company have to be viewed with the backdrop of 
history. The fact that structurally NAMDEB has been over 50 years in the mining and 
diamond industry means its networks are wide and strong. Moreover, the companys 
network keeps it abreast with new technological developments. In fact, the companys 
enterprise-network is mainly outside Namibia. This means the network is large and 
mature and as a result the company is able to implement changes swiftly. Of all 
NAMDEBs product outputs, only 5 percent are sold in Namibia (NAMDEB 2001b, 31). 
As a global player, those forces compel NAMDEB to reject or adopt certain innovations. 
We should recall that the companys 50 percent owner is De Beers, a mining giant with 
shares in Anglo-American PLC. Although with a great degree of autonomous authority, 
these are some of the players in the conditions (figure 4) and processes (figure 3) under 
which NAMDEB adopts modern technologies. Because of its size and strengths, the 
company has the capability to assess ideas and implement or modify technologies to be 
adopted more swiftly than without a wider network of global players. 
 
5.4 ICTs in government (www.grnnet.gov.na) 
 
The total government IT budget to serve more than 80,000 employees on some 5000 
computers (3,500 of them in Windhoek) was N$27.6 million in the 2001/02 budget 
(Hesselmark and Miller 2002, 28). The government of Namibias information databases 
are managed by the Central Bureau of Statistics, a division of the National Planning 
Commission in the Office of the President. However, ICTs are overseen from the Office 
of the Prime Minister. A recent survey suggested there are about 2,000 Internet users with 
email accounts that in the public service (ibid.). The department of Information 
Technology, operating at 50 percent of its stated, establishment provides each ministry 
with Internet links. IT departments of the Ministries of Agriculture, Water Affairs and 
Rural Development; Works, Transport and Communication; Trade and Industry; 
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Education (Basic and Higher); Environment and Tourism; Office of the Prime Minister; 
and the National Planning Commission among others are fully operational.  
 
A few government ministries do maintain their own databases. There are different kinds 
of information systems in the Namibian Government. The most functional though not 
updated frequently are, Health Information Systems (HIS), Environmental Information 
System (EIS) (an exception) and the Educational Information Management System 
(EIMS). Thus, the work of the government is information intensive and its importance 
depends on how well the information is managed. Information is a central resource in 
decision-making. Thus, in pursuing the democratic/political processes, in managing 
resources, executing functions, measuring performance and in service delivery, 
information is the basic ingredient (Isaac-Henry 1997, 132).  In every governmental 
activity there can be no effective corporate knowledge without good information 
management. Good information management enhances market value by supporting 
consistency and innovation: bad information management undermines it (UNIDO 2000, 
26). It should be noted however, that ICT usage in the public service of Namibia is still at 
its embryonic stage. Nonetheless, the following information types are identifiable: 
 
Information to support internal ministerial management 
This includes information about personnel, budgets and financial management. The usage 
of this system from everyday operational implementation to long-term policy analysis 
and ministerial planning. In ministries such as fisheries, such a system is used to assist in 
assessing fishing quota management. 
 
Information to support public service management 
This includes information procedures, which show trends in education, health and social 
services. Such information aids policy-making and planning. For example a health 
information system may record trends in the main killer diseases, the infection rate, 
new/rare diseases, and so on. In the education sector an information system may be used 
to tabulate: schools per region, the ratio of teacher to learner etc. The system identifies 
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trends and their causes, thus providing a platform for further analysis and appraising 
policy and planning accordingly. 
 
Information to support public administration and regulation 
Such information systems are mainly to support the judicial, legislative and fiscal 
implementation of capital projects and policy analysis. It includes information that the 
government wishes to make publicly available. Such information includes cabinet 
decisions, press releases, parliamentary debates, laws, policies and entitlements. 
 
Information to support foreign relations and tourism promotion 
The government uses information communication to inform the public and the countries 
with which it has diplomatic relations, about its foreign policy. It further uses ICTs to 
strengthen other media for tourism marketing and economic co-operation. 
 
5.4.1 Conclusion 
 
However good this may appear, there are still serious challenges facing the Namibian 
government. Modern information technologies are not only about Internet and mobile 
telecommunications; they encompass much more including a much-needed technically 
skilled human resource base. Given the intensity of information flow in the world today, 
applying modern technologies in information systems must be a primary goal of the 
government. Indeed, in theory, everything that IT can do could be done by some other 
means. In practice, its [ICTs] ability to increase the speed, and/or reduce the cost of 
information tasks means it can do that which would otherwise be contemplated (Heeks 
2000, 3).  
 
In addition, ICTs are likely to increase efficiency and make decentralisation processes 
easier to manage. Furthermore, increased political and economic accountability, 
improved management of natural resources, better trade promotion and a niche for small 
and medium-sized enterprises may result. Therefore, ICTs in the public service do have 
three basic roles within the transformation processes: to supplant, to support and to 
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innovate (ibid).  Despite these potentials, there remain substantial questions to be 
answered before the government of Namibia is able to transform the nation into an 
Information Society  knowledge-based economy. There must be a sufficient political 
will and funding to bring into place a process of reform. In the process of reform, 
attention should be paid to matters related to social exclusion and the regional-digital 
divide. It is only then that the will government be able to achieve egalitarian regional 
development through taking full advantage of modern technologies. 
 
To support the different information systems stated above, the government has a range of 
products including Microsoft, Lotus, Linux, Unix and Novell. The non-uniformity of 
software and operating systems in the government relates to the way different ministries 
acquire and adopt technologies. Acquisitions are mainly through the provisions of donor 
countries and development projects of some NGOs. It is difficult to say whether these 
means of acquisition are preferred or not. What is clear though is that on the whole 
government software systems are not compatible to each other. Nonetheless we still see a 
scene, depicted in Figure 3 and 4, a situation where technologies are not uniformly 
adopted but are taken on in phases and under different kinds of circumstances. 
 
5.5 Knowledge building in education 
 
Transformation as induced by policy action and technological innovations begins and 
continues with some form of education of the population. From a systems point of view, 
education is conceived as a group of processes or activities which are marked out from 
similar activities by a number of criteria and conditions (Akinpelu 1981, 183). Education 
refers to no particular process; rather, it encapsulates criteria to which anyone of a 
family of processes must conform (Peters 1967, 1). Moreover, for a geographer, 
education as a concept matters because the process of educating and the state of being 
educated and its output can only be observed, demonstrated, sufficiently carried out and 
measured in a geographical space. 
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A point about indigenous knowledge should be made. van Wyk and Gericke (2000); van 
Wyk and van Oudtshoorn et al.(2000) found that rural villagers in Southern Africa, even 
though without any formal education in the sense of sitting in class, did have extensive 
knowledge on using indigenous plants and herbs to successfully treat their livestock 
without requiring the knowledge of veterinarians. In addition, they also found that the 
knowledge guiding the choice and use of most medicinal plants could directly be 
correlated to scientific/pharmaceutical rationale behind their use. Thus, tacit knowledge 
would prove useful if taken up by the scientific community in harnessing indigenous 
knowledge systems, scientific research, modern technologies and regional development 
(ibid.).  
 
Learning is especially important because ...while somebody can be educated without 
being taught by any teacher, he cannot be educated without having learned something 
(Akinpelu 1981, 199). To develop an innovative economic environment in organisations, 
a culture of learning is essential. Thus when the economy is pictured as a process of 
communication and cumulative causation rather than as an equilibrium system, i.e. from 
an institutional rather than a neo-classical point of view, learning can be conceptualised 
as the source of technical innovation (Johnson 1992, 23). It comes with a great degree of 
applying literal thinking (Adair 1996, 158-230)  
 
5.5.1 ICT training in educational institutions 
 
There are about 1,500 primary and secondary schools in Namibia. Basic Information 
Science, Computer Literacy, Computer Practice and Computer Studies are taught from 
grade 4 to grade 10. Figures provided by the Ministry of Basic Education indicate that in 
each of these subjects, less than 4 percent of the total number of students enrols for these 
subjects. For example, in 1998 there were about 149,115 learners between grades 4 and 7 
in the country, of which only 3,623 enrolled for the subject Basic Information Science.  
Obviously lack of electricity and other infrastructure impedes an increase in the number 
of enrolments. It is very likely that these figures are strictly for urban-based schools. 
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There is no record of the percentage of qualified ICT teachers, but it can be assumed to 
be generally very low.  
 
In terms of tertiary institutions ICT training programmes, both the University of 
Namibia (www.unam.na) and the Polytechnic of Namibia (www.polytechnic.edu.na) do 
have ICT diploma and degree courses. A look at enrolment and graduation figures shows 
that there has been a lot of interest in these subjects. Recently (2003), the University of 
Namibia announced a Masters Degree Programme in Information Technology, the first 
in Namibia. Most students, however, still hover in between a bifurcated proficiency and 
real strength in mathematics and science subjects needed for ICT studies. The main 
reason is due to the fact that before Namibia achieved her independence, the education 
system under apartheid was different: there was one for the dark-skinned population 
(Bantu Education) and another for light-skinned people, and accordingly the curriculum 
was designed on a racial basis (Amukugo 1993; Hellberg 1997; Hunke 1996). Because of 
these historical facts, the countrys training and educational facilities are still greatly 
constrained. To put it figuratively, there are: 
• One national/public university and a private university 
• One polytechnic 
• Four teachers training colleges 
• Seven vocational training centres 
• Two agricultural colleges 
 
The Government of the Republic of Namibia funds all these institutions to a great degree. 
However, in all these institutions, there is no empirical evidence available to me about 
government funding for R&D activity. Nonetheless, it should be stated that education is 
not always about achieving qualification. Rather it does always involve two aspects: 1) 
knowing that, which usually refers to mental awareness of facts; 2) knowing to do, 
which is about the application of skills or know-how earned from an activity (Akinpelu 
1981, 163-203). Together, these two aspects continuously reinforce themselves to 
produce a knowledge-based society (Grulke 2001). ICT training focuses on the knowing 
to do part of education. In this regard, the Namibian Government intends to promote 
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the work of national science and technology institutions and facilitate their advancement 
to Centres of Excellence in respective areas of service, production, teaching, testing or 
research (MHEVTST 1999a, 33).  
 
Table 3: Schooling paradigm in the Information Society 
From Old To New 
A School as a building As a knowledge infrastructure (schools, 
laboratories, radios, television, Internet) 
Classrooms Focusing on individual learners 
A teacher as provider of knowledge A teacher as educator and facilitator of 
skills, talents, etc 
A set of textbooks Multimedia materials (print, textbooks, 
audio, audio-visual, digital, CD-ROMs, 
etc) 
Source: Modified from Haddad and Draxler (2002, 8) 
 
Why is it important that ICT usage should be promoted? ICTs offer the possibility of 
enhancing and providing education expediently to as many people as possible. In order to 
do this, however, there is change required in education (in broad terms). As Table 3 
above indicates, educational needs in the global environment have changed. There are 
specific benefits that come with that change and some of them are: 
 
• General Awareness: through the use of ICTs, learners may earn a great awareness 
about important facts such as those relating to governance, developments in modern 
technologies, HIV/AIDS, and global environmental challenges. 
• Educational Resource Delivery:  ICTs can be used to provide prompt up-to-date 
resources to large numbers of educational institutions easily and relatively cheaply. 
• Communication: ICTs can be used to support strategic communication systems. By 
utilising videoconferencing facilities, for example, learners can be taught in real time 
without the teacher necessarily being there.  
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• Electronic Databases: there are many databases available on the Internet that learners 
may use. On the other hand, increasingly, it has become important for schools to be 
able to essentially develop their own electronic databases through effective data 
capture, storage and processing mechanisms. 
• Development Interaction: a combination of resources, educators and other players in 
education can assemble interesting information set(s), which may provide attractive 
possibilities for stimulating innovation. 
  
Most high educational institutions in Namibia are drifting toward the above, but the 
preparation for an ICT knowledge-pool should begin already in primary schools. The 
intensity and quality of interactions among R&D bodies, policy-making departments and 
economic enterprises will ultimately determine whether Namibia and its particular 
regions can generate and/or harness science and technology for development. In fact, 
change on a global scale is now so fast that it is widely recognised that school is only the 
beginning of a lifelong educational journey. A country which is unable to become a 
nation committed to a lifelong learning will fall behind and be dominated by others 
(Presidential Commission on Education, Culture and Training 1999, 11). With this 
background information, I now take an example of a project that may be interpreted as 
part of a process of life-long learning assisted by modern technologies. A nation wide 
analysis of this project will be the PhD project. 
5.5.2 Schoolnet Namibia (www.schoolnet.na)  
 
Schoolnet Namibia is an association, which flows out of two different processes. First, 
the groundwork activities of the Namibia Internet Development Foundation (NIDF)3 
were essential in the projects vision. NIDF wanted to promote Internet usage and 
accessibility because it is a cost-effective tool (Fuller, pers.comm). Second, 
Schoolnet itself is rooted in the successful National insect@thon competition, which was 
organised by the National Museum of Namibia in the mid-to-late 1990s to sensitise the 
                                                 
3 NIDF was a loose organisation for Internet pioneers in Namibia in 1993-1994. The members had different 
background ranging from social scientists, government senior technocrats to medical doctors. They donated 
their investments to the Schoolnet project. 
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youth on biodiversity issues and to train them to catalogue different insects by drawing 
information electronically i.e. through the Internet. Members of Schoolnet come from all 
parts of Namibias private and public lives. However, by August 2002 the association had 
a total number of 101 company partners and for this reason it embraces many aspects of 
ICT-users. 
 
By November 1999, the project was formally launched and registered as a non-profit-
making association in February 2000. The general objective of Schoolnet Namibia is to 
connect formerly disadvantaged schools to the Internet. According to its constitution, the 
vision is to establish a network among schools and allied educational institutions in 
Namibia with the strategic and operational partnerships of Internet Service Providers, 
Telecom Namibia, Nampower, other parastatals, key ministries of the public service, 
certain research and higher education institutions, the business community, donor 
agencies, other stakeholders nationally and internationally, and on-the-ground educators 
and learners (Schoolnet Internet page). 
 
Behind these developments is the idea that schools and teachers are well situated to 
become hubs for hosting modern information communication centres for rural 
development. In other words, teachers together with their students assume the role of 
facilitating the supplying of information in their communities. The Ministry of Basic 
Education through its National Institute for Educational Development (NIED), US Peace 
Corps and the United States Aid for International Development (USAID) has a support 
group to the project. The support group plays a role of supplying substantial resources for 
expansion of the project to more rural schools, as well as supplying ICT skills to a large 
number of Namibian teachers. The Swedish International Development Aid (SIDA) has 
been providing most of the financial needs since 2001. 
 
5.5.2.1 Changing the old system 
 
Namibian schools are different: while the better equipped schools are in urban areas, 
those located in rural areas are less equipped and in most instances are without electricity. 
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Most rural schools are without fixed telephone lines. Thus, with a growing number of 
schools, Schoolnet faces an increasing demand for supporting and maintenance of the 
infrastructure they put up in rural schools. More resources will be needed in the future. 
Nonetheless, despite the legacies of the past and the challenging tasks the association 
faces, Schoolnet had to confront its own objective of providing Internet to the formerly 
disadvantaged.  
 
Human Resources 
Schoolnet Namibia provides peer-to-peer training through young volunteers who offer 
training to primary schools. Most ISPs in the country together with other industry players 
are assisting the association in installing Internet services. At the end of 2002, about 250 
rural schools out of approximately 1,500 schools in the country had been connected to the 
Internet. A total number of about 2,000 computers have been installed by Schoolnet. 
Namibian companies, organisations and international agencies have donated the 
computers. Internet connection to members of the public is available. 
 
Technical Capabilities 
To meet the challenge of lack of basic infrastructure, the association has designed an 
innovative way of providing the Internet to rural schools. With financial assistance from 
the Swedish government and the United States of America, Schoolnet has introduced a 
solar-powered-container model mounted on a reception antenna and equipped with 
solar panels and radio wave or satellite reception. The container enables schools without 
electricity or telephone lines to be connected to the World Wide Web. Mounting the 
system on aerial antennas permits the system to have coverage of about 60 km radius. 
These are wireless systems, and as a result they can be installed more rapidly. 
 
Innovation in management 
Although the project is headquartered in Katutura, the technical operations are at the 
Polytechnic of Namibia. This reduces the workload of Schoolnet technical management 
providing a mechanism of managerial and institutional networking. In this way, 
Schoolnet is able to draw from new innovations from R&D at the Polytechnic. Mindful 
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of the fact that there is need for appropriate material to be put to the young learners and 
that the Internet is user-dependent, the Schoolnet management has successfully installed 
immoral-material blocking software on its servers. The software firewalls were donated 
by the Germany security firm Astaro, and were configured on Schoolnets servers at the 
Polytechnic of Namibias data centre. 
 
5.5.2.2 Conclusion 
 
What were the crucial decisions that led to this rapid progress? And who were/are the real 
actors in this project? The answer lies in the diversity of Schoolnets partners, which total 
55. The partners are from all sectors of the Namibian society including civil, government, 
political parties, economic actors, extending to foreign embassies and international 
NGOs. We have to remember that the original idea was the insect@thon project 
supported by USAID. The public interest and the interaction between various institutions 
gave birth Schoolnet. There were prior assessments before the project was registered as 
an association. At each stage there was multiple external and internal processes, with 
financial assistance coming from the local companies but the major portion from the 
Government of Sweden.  
 
Why is the Swedish Government enthusiastic about investing in this project? It does not 
have the same historical ties with Namibia as Finland, for instance. As you will see in 
section 5.6.3, Swedens Swedefund International AB and Telia International AB have 50 
percent share in Namibias Mobile Telecommunication Limited (MTC). So, while 
investing in business, Sweden shows that it is not only engaged in the process of 
extracting finances from Namibia but it is in partnership with Namibia, and it is proved 
through supporting the Schoolnet project and other IS-related projects. On the whole, 
why not support the project; after all, the endeavour is driven purely by civilian rather 
than state-sponsored initiative. Moreover, the decision to institute the mobile container 
model does show how the less-developed countries can divert from the normal path of 
development that Western countries have followed. When companies and civil innovative 
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activities are put together, the process of leapfrogging and catching-up would seem to be 
hastened. 
 
There is an indication that while the project is laying a strong foundation for an 
Information Society on the one hand; on the other hand, a future customer-base for many 
industries that use modern communications is in the making. Thus, the real (positive) 
impact will come with time. Even if the rate of growth becomes gradual, the project is 
still a significant achievement as evidenced by the recent (2002) award of the APCs 
Nancy Hafkin prize for effective ICT applications in Africa and the Global Youth 
Incubator award at the Global Junior Challenge exhibition in Rome (2002). 
 
In accordance to its plans, Schoolnets radio data network will increasingly grow, 
covering most of the schools in densely populated northern Namibia. The associations 
network has already a capacity for voice communication using Voice Over the Internet 
(VOI) technology. Although this is a good development, current legislation and business 
policies of Telecom Namibia prohibit VOI. Nonetheless, the new legislation governing 
telecommunications, which may enable VOI, is under scrutiny in the Namibian 
parliament. 
 
The Schoolnet project is unique in the sense that its target is Namibias precious resource, 
todays youth  the future generation. The strategicness of the project is such that it 
prepares the next generation for what it would do with regard to technology innovations 
and the idea of learning. The inception of this project was marked by not the government 
but mainly civil initiative and to some extent ICT market drives. In this sense, the causal 
forces behind the endeavour are unusual for Namibia. It seems that the undertaking has 
two sides. On the one hand, it is preparing a customer base for new technology service 
providers such as ISPs. On the other hand, it is a reflective responsive role to global 
forces, structural changes and development needs (Figure 3). Nonetheless, the University 
of Namibia and the Polytechnic of Namibia are both consolidating their computer science 
and engineering related courses and in some cases upgrading them to Masters level. 
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5.6 Information communications technology 
 
The ICT sector of Namibia is still small but rapidly growing. It is estimated that around 
200 ICT companies exist in Namibia, about 170 of them in Windhoek alone. Key 
companies in the software, hardware and services sectors include: AST Namibia, ORBIT 
Data Systems, Schoemans Office Systems, UNISYS Namibia, Comparex Namibia, and 
Namibia Business Solutions. In terms of telecommunications, Namibia is connected to 
four other satellite earth stations (Intelsat), through Africa One and South African Far 
East (SAFE) submarine cables network. At the beginning of 1990s, a series of legislative 
processes that aimed at establishing an ICT policy for Namibia were put in place.  
 
One result was the Regulatory Telecommunications Framework (1999) and this is being 
boosted by an actual ICT policy, which was proposed in 2001 (draft) and included the 
following key recommendations: 
• Establishment of a Communications Authority of Namibia as a multiple stakeholder 
platform to set priorities, strategies and plans for national implementation. 
• Prioritisation of rural residents access to information: calls for the establishment of a 
universal fund and creation of multi-purpose telecentres and other state-subsidised 
ICT services. 
• Liberalise the telecom business environment: considers opening the market to 
competition in mobile and fixed telephones and recommends that ongoing plans be 
expeditiously implemented. This includes prohibition of anti-competition practices. 
• Creation of an ICT cluster: the policy draft identifies Windhoek as a hub of ICT 
activity in Namibia and advocates for active networking of firms, industry, financial 
institutions, educational institutions as well as government stakeholders to strengthen 
the sector. 
 
Generally, the policy seems to have been drafted in conformity to the Southern African 
Development Community (SADC) recommended policy model. However, the Namibia 
version appears broad as it encompasses aspects such as postal services and broadcasting. 
On the whole, an examination of the Central Bureau of Statistics national accounts is 
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rather surprising. It portrays a picture that Telecom Namibia Ltd and MTC Ltd are the 
only technology and communications company in the country. However, the Namibian 
telecommunications market is by no means only Telecom Namibia Ltd and MTC Ltd. 
Although it would be correct to say that Telecom Namibia Ltd is the principal player of 
the technological change in the country, there are many other players in the 
telecommunication industry of Namibia. These players include Siemens, Ericsson, 
Telkom SA, Business Solutions, ISPs, and so on. 
 
5.6.1 Telecom Namibia Ltd (www.telecom.na) 
 
Upon independence, the Namibian Government commercialised the Department of Posts 
and Telecommunications in accordance with the Companies Act of 1992. The Act 
recommended the establishment of: Namibia Post and Telecom Holding Ltd., Namibia 
Post Ltd., and Telecom Namibia Ltd. From inception a highly skilled Swedish, as the 
managing director, led Telecom Namibia. In the mid 1990s, a Namibian took over the 
reigns of the company.  
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Figure 6 Telecommunication Systems in Namibia. Source: modified from Telecom 
Namibia (2002) 
 
The company maintains one of the most advanced telecommunication infrastructures in 
Africa (Jensen 2002a; 2002b). Approximately six out of every 100 people have a fixed 
telephone connection, which is four times higher than the average in Africa. From 47 
automatic telephone exchange stations, subscribers are directly connected to 201 
countries worldwide (Ministry of Information and Broadcasting 1999, 115). Telecom 
Namibia Ltd has its own satellite-earth station (Intelsat) based on the outskirts of 
Windhoek. As Figure 6 above indicates, the fibre-optic cable network covers most of the 
countrys urban centres and they connect to South Africa and Botswana through 
microwave relay link and directly to other countries (van Niekerk, pers. comm). The 
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network was laid by Telecom Namibia but in some cases sub-contractors were used. 
According to Telecom senior managers, annual investments of about N$200 million were 
made to lay the fibre-optic network. Recently (2003), Telecom Namibia Ltd, announced 
the installation of wireless broadband solution in Windhoek. Alcatel will deploy the 
technology at a cost of N$26 million. 
 
As a result of these fixed investments, the total number of fixed-line users rose from 
70,000 in 1994 to more than 150,000 in late 2002 and are currently managed on an IBM 
programme called Integrated Customer Management System (ITU 2000; van Niekerk, 
pers. comm). According to figures provided by the Central Bureau of Statistics, when 
profits are considered, the company increased profits from N$205 million in 1993 to 
N$529 million in 2001 and its turnover (ratio of profit to expenses) has never been below 
14 percent. The increase in profits is not only a result of new management strategies and 
adoption of new technologies but also primarily a result of an increase in the number of 
subscribers. On the whole, currently about N$1.9 billion worth of investment has been 
made. Clearly, we see the impact of early financial investment-decisions in the 
companys transformation strategy. The rapid deployment of fibre-optic network and 
satellite links, however, cannot be solely credited to Telecom. When the company was 
established, there was already good basic infrastructure to build on. It did not have to 
start from the surface. Thus, historical forces (South African colonial occupation) in this 
sense did lay the foundation. Telecom is not alone in this market and therefore besides 
the initial supply factors, there is the demand side of it (as shown in the following two 
sections). On the whole, Telecom Namibia is an example of how large companies rapidly 
adopt modern technologies in a relatively short period of time. 
 
5.6.2 Internet services and connectivity 
 
Commercial Internet services were constituted in Namibia at the beginning of 1996. 
Since then, the number of Internet Service Providers (ISPs) has risen to four with each 
having Points Of Presence (POPs) in most major towns of the country. These ISPs 
include UUNET Namibia (www.uunet.com.na), IWAY Namibia (www.iway.com.na), 
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M-web Namibia (www.mweb.com.na) and Africa On-line Namibia 
(www.africaonline.com.na). Among these, UUNET has the biggest coverage (mostly 
because it focuses on institutional subscribers) and IWAY  the youngest and a 
subsidiary of Telecom Namibia, which comes out of a United Nations Project (UNOPS) 
to speed the spread of ICT facilities in the country. Telecom Namibia has established a 
wholly owned subsidiary (Infinitum) as a wholesaler of bandwidth and all ISPs operate 
on the fibre-optic backbone of Telecom Namibia. 
 
The corporate market (all companies operating in Namibia), the government and other 
organisations in the country are estimated to total between 15,000 to 20,000 active 
workstations (Hesselmark and Miller 2002, 27). The governments intention to spread 
ICTs via Multi-Purpose Community Centers (MPCC) in all 13 regions of the country by 
2004 is still to be realised. So far none of these has surfaced. Generally, it seems the 
Internet remains largely an urban-based activity. However, if the installation of 
Schoolnets wireless Internet and the crucial function of ISPs works as planned, they will 
dramatically reduce connectivity costs for a large number of rural schools and therefore 
hasten the bridging of the digital-divide of rural communities in Namibia. 
 
5.6.3 Mobile Telecommunications (www.mtc.com.na) 
 
Mobile phones were first introduced in April 1995. This introduction was a result of a 
business partnership between Namibia and Sweden. Mobile Telecommunications Ltd 
(MTC) is a joint venture between Swedfund International AB, Telia International AB and 
Namibia Post and the Namibian Government. In July 2001, MTC reached a customer 
milestone of about 100,000 customers. At the end of 2002, MTC was estimated to have 
over 155,000 customers, with MTC Tango (prepaid cellular package) and MTC contract 
as the main products. Hesselmark and Miller (2002, 19) estimated that 85 percent of the 
total subscriptions were prepaid. MTC insiders suggested that the number of active 
prepaid accounts is much lower, as people are unable to afford the charges (MTC official, 
pers. comm). MTCs tariffs are viewable at its Internet page above. These tariffs are 
slightly lower than in South Africa. 
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According to the Telecommunications Policy and Regulatory Framework (Ministry of 
Information and Broadcasting 1999, 29), MTC has been given a fifteen year licence 
with a licence fee for the first five years under the provision of being the sole licensee. 
The framework notes that since the mobile phone market is rapidly growing, the potential 
of liberalising the Namibian market is foreseeable. At the moment, there is no 
competition in the Namibian mobile telephone market. Like Telecom Namibia, MTC also 
enjoys a monopoly. Nevertheless, a tender for a second operator will be issued this year. 
The geographical network coverage of MTC service is shown in Figure 7 below. The 
company estimated coverage of about 65 percent of the total Namibian population  in 
other words, a percentage of those living within a reach of a mobile signal. Although on 
average the coverage is about 30km², in most parts of the country, the network coverage 
is about 15km². The estimation of coverage is based on the 2001 population and housing 
census data.  
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Figure 7 Cellular Telephone Network Coverage. Source: Modified from Mendelsohn et 
al. (2002); MTC (2001) 
5.6.4 Conclusion 
 
Available evidence indicates that the current telecommunication industrial set-up is 
driven by deliberate government policy to maintain a monopoly. In other words, the 
supply pressure on the economy rather than demand conditions seems to shape the 
innovation process in this industry. Nonetheless, most of the telecommunication 
(company) developments in Namibia have been sanctioned by relatively autonomous 
government companies and individual entrepreneurs bid to manage their business 
efficiently and strategically. As outlined earlier in figures 3 and 4, a variety of forces 
seem to be playing a role in the process of technology adoption. A clearly liberalised, 
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market-led institutional framework established by government directive to ensure a 
competition-free e-business environment will encourage the sustainability of the drive 
towards an IS. Although a tender for a bid will be announced soon, the 
telecommunications sector is not scheduled for competition until late 2003. It remains to 
be seen, once the ICT policy is adopted and gazetted, how modern technologies will 
generate a shift in rural households occupations and economic activities. 
 
5.7 Finance and banking 
 
Until recently the banking industry has been behind in the use of Information 
Communication Technologies. Nevertheless, Namibia has one of the most sophisticated 
banking systems in Africa, with a network maintained by the Bank of Namibia 
(www.bon.com.na). There are over 160 Automatic Teller Machines (ATMs) around the 
country - most of them in Windhoek. There are five banking institutions in the country 
and these are:  
• Bank Windhoek Ltd., maintaining 23 branches, twelve service points and 51 ATMs 
around the country 
• First National Bank Pty Ltd., with 26 branches, two sub-branches, ten agencies, two 
mobile agencies and 71 ATMs 
• Commercial Bank of Namibia with nine branches, two agencies, one corporate 
service and about six ATMs 
•  Standard Bank Namibia has a network of 19 branches and 19 agencies throughout 
Namibia with 21 ATMs 
• SWABOU Bank has 10 branches in the country 
 
Electronic banking has been available since the year 2000. An automatic clearing system 
was installed in 2001 and all banks were connected to SWIFT for Real-Time Gross 
Settlement System (RTGS) in June 2002, a system managed by the Bank of Namibia 
(Dama, pers. comm). ATM networks of individual banks are connected to each other in 
such a way that a transaction can be effected from any terminal of any bank. The Bank of 
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Namibia estimates that there are more than 1,700 computers installed within the finance 
and banking sector. 
 
5.7.1 Conclusion 
 
From the angle of regional and national development planning, developments described 
above are fundamental because they serve to facilitate faster transactions and increased 
efficiency. First National Bank Pty Ltd and Standard Bank Namibia are closely allied 
with South African banks and these banks are therefore within the network and system of 
South African mainframe-based system. For the former banks, change in South Africas 
financial system means inevitably change is also in Namibia.  
 
Thus it can be argued, because of the proximity and the tie between the two countries, 
developments in modern communication technology and their applications in finance and 
banking tend to trickle from South Africa to Namibia. However, the mobility of clients 
and the need for customer satisfaction have also been the cause of new technologies 
adoption (Dama, pers. comm). Once again, here we see interplay of different factors 
(Figures 3 and 4) merging and asserting pressure on institutions to adopt certain available 
technologies. The adoption of modern communication technologies has hastened the pace 
of competitiveness in the sector. Unfortunately, as of now, information on the usage of 
electronic banking per region, demographic features of users and so on are not available. 
 
5.8 Fisheries and marine resources 
 
Namibias marine zone is home to a wide variety of natural resources, including plants, 
animals, fish and diamonds. Under the law of the Sea Convention, all coastal states have 
economic rights over the natural resources within an Exclusive Economic Zone (EEZ), 
stretching 200 nautical miles off their coast (Chenje and Johnson 1996, 207). 
International frameworks, however they are formulated and enforced, they come as 
declarations, conventions and protocols between nation-states, and become national laws 
only when ratified by national parliaments (Birnie and Boyle 1992, 454; World 
 78
Commission on Environment and Development 1987). Namibia is a signatory in most 
marine and fisheries conventions. 
 
The compatibility of international and national law is strengthened but also self-
weakened by the concept of sovereignty. The descriptions of normative structures of 
international obligations reveal the variety of criteria to be complied with by national 
structures of governance. When examining whether national law complies with 
international law depends on these structures as well as on the extent to which 
individuals legal position are concerned (Ebbesson 1996, 98). Therefore, the key 
method for future development of international environmental law is to foresee as fully as 
possible the impact of future activities and to avoid or mitigate their impact, most often 
by planning and management, including broader use of risk assessment (Kiss and 
Shelton 2000, 582) and an analysis on the effectiveness of such tools in national 
provisions. What do ICTs have to do with all these? 
 
5.8.1 ICTs for fisheries 
 
The Namibian Government faced a situation where it had to deal with illegal fishing by 
foreign vessels from as far as Spain (Manning 2000). Modern technologies were needed 
to reinforce planning, mitigating and risk assessment of fishery resources. To do all these, 
rapid information and quality processing is essential. The Ministry of Fisheries and 
Marine Resources (1999, 4) identified information management as one of the strategies to 
secure good marine resource management for Namibias future. At the time, it was 
planned that a computer-based Fisheries Information Management System be developed 
and made operational by 2000 to meet this need. At the time of writing this dissertation, 
the system was operational, albeit with inaccuracies in data capture. Considering the 
history and the tendency toward over-fishing (Manning 2000, 49-69), an adequate 
information management system to aid government managers became increasingly 
important.  
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Although otherwise new in Namibia, research and monitoring have been distinct 
activities of scientists, with little engagement in decision-making. Recently, the Henties 
Bay Marine and Coastal Resources Research Centre, a multidisciplinary research project 
of the University of Namibia, has been spearheading marine scientific research. Scientific 
understanding of biological diversity and its functioning depend upon long-term data sets 
from monitoring programmes (Norse 1993, 258). These data sets must be communicated 
to all economic players in the sector. The Government of Namibia has established the 
Namibian Maritime and Fisheries Institute in Walvis Bay. The institute is responsible for 
the training of Namibian deck and engineering officers for training of fishery inspectors 
and for enhancing the skills of observers employed onboard vessels through training in 
biological sampling (Manning 2000, 61). Gaining enough understanding to ensure the 
sound management of marine ecosystems requires long-term study at an expanded 
geographic scale, including comparative work at multiple sites within ecologically 
coherent regions as defined by patterns of endemism and their connection to ocean 
currents (Norse 1993, 259).  
 
These ecological systems can be studied using remote sensing technology and analysed 
with GIS support infrastructure (ibid.; Chrisman 2002). The reciprocal fact here calls for 
regional co-operation and unifying research, sharing information on natural processes 
that have the same impact in various marine areas. In this respect, the Namibian 
Government is in dialogue with the Humboldt region countries like Chile and Peru to 
study common environmental patterns of the Humboldt and Benguela systems, through 
monitoring, surveillance and control, and introducing Vessel Monitoring Systems 
(VMSs) in the Namibian fisheries sector. In addition, the acquisition of new patrol 
vessels, patrol aircraft and surveillance equipment is believed to strengthen resource 
management (Ministry of Fisheries and Marine Resources 1999, 23). We can see that the 
need to co-operate and to be part of a network of sectoral players in line with other 
regional and international fisheries organisations are important factors in the diffusion of 
innovations in this sector. 
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By being part of a network, the Government of Namibia manages to maintain biological 
diversity as a conservation strategy for development built into information for decision-
making. To manage the countrys fishery resources, by way of annual quota allocation, 
Namibia follows the global Total Allowable Catches (TACs) formula for the exploitation 
of specific sea fish species. TACs are monitored, evaluated and analysed through the 
economic model within the Fisheries Information Management System (FIMS) 
databases. Fishing and fish processing with their secondary businesses are the second 
largest wealth generator and chief resource for the countrys development (Manning 
2000, 49). 
5.8.2 Conclusion 
 
Over the years, a number of vessels equipped with onboard technological processing 
capabilities have been introduced. According to data provided by the Ministry of 
Fisheries and Marine Resources, there are over 20 vessels in Namibian waters, which 
process their catch onboard. The number of fishing vessels, however, seems to change 
every year. In general, licensed vessels increased to 309 in 1994 from 284 in 1993; they 
fell from 332 in 1995 to 309 in 1996 and decreased from 283 in 1997 to 260 in 1998 
(Ministry of Fisheries and Marine Resources 1998, 29). While it may be that the 
Namibian government deliberately ups and downs the number of licensed fishing 
vessels in order to be able to maintain efficient monitoring measures and to capacitate 
marine resources to replenish themselves in accordance with the biodiversity strategy 
(Barnard et al. 2001, 64-68). It may, in fact, be due to increased efficiency in processing 
and production capabilities of fishing companies. Nevertheless, vessels with onboard 
processing technologies are able to bypass the factory time lag by transferring the 
processed products directly to cargo ships for export rather than to factories and then for 
export. Although improvements in fishing technology usually encourage fishery collapse 
(Norse 1993, 239), the impact of modern technologies in the Namibian fishery has not 
been investigated. 
 
In the fisheries sector, like the mining sector, the causal forces are similar. Of all the 
fishery catches, approximately only 10 percent is locally consumed. The need for 
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increased production to meet export demands is undertaken by adopting modern 
technologies as effected by global competition. Most of the fishing companies have the 
capability to compete because most of them are either in equal share with bigger fishing 
companies elsewhere or they are owned by multinational companies with some 
percentage of shares owned by Namibian shareholders (see also Manning 2000). This 
means, as is the case in mining, that their networks are large and mature and, as a result, 
they are able to implement changes swiftly. 
 
Be that as it may, regional co-operation, and structural forces combined with company 
interest, are leading factors of technology adoption. The changes in the sector itself 
increasingly put pressure on the State, the Ministry of Fisheries and Marine Resources in 
particular, to have accurate information and to be in position to make realistic decisions 
based on scientific evidence on time. Thus, the adoption of modern technologies in this 
sector is mainly but not only induced by global forces (external) but also local demand 
conditions and structural factors play a role (internal). Politics is also playing its role. No 
company can be allocated fishing quotas if it does not have a 50 percent component of 
Black Empowerment. Again, we see that history is at the core of many of the 
developments in Namibia. It will be interesting to see which companies (Namibian 
owned, Government owned, Joint Ventures, Foreign owned) have adopted modern 
technologies and how these technologies change their economic performance.  
 
5.9 The factors that impede and/or promote innovations 
 
It is a historical fact that economic poverty and information deprivation go together. As 
has been pointed out earlier, the majority of Namibians are poor. In fact, there is 
widespread rural poverty in Namibia with eight of the thirteen regions population being 
below the Namibian average (UNDP 2001a, 22-25). These are people who face social, 
political and economic exclusion (see section on social exclusion). What relevance do 
ICTs have for them? In which ways can they benefit? There is not much ICTs can do to 
alleviate drought, for example. Why should the government and/or companies proactively 
invest in projects that are likely to produce an Information Society  something which 
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they will not be able to afford? Some might even ask: is there no contradiction between 
the promotion of information communication technologies and the need to alleviate the 
plight of those in dire need? These questions are policy-making questions.  
 
Nonetheless, in response to such critics, I believe that these interests are not 
contradictory and that the only way to reach a long-term solution for those economic 
problems of the population is to raise the educational level, particularly for the low socio-
economic groups Osin (1998, 2) stated. He further stressed that the introduction of 
computers into education in developing countries is the only financially valuable way to 
drive them out of poverty. The public service is increasingly under pressure not only due 
to the need for appropriate policy but also primarily: the challenge is to manage change 
so that those who do not have are not left to die while economic transformation 
promotes the haves to wealth.  
 
In Namibia, the awareness about the benefits of ICTs seems low, and the budget 
allocation for the development of ICT projects through the annual national budget has 
been insufficient all the time since independence. There is no evidence available that 
shows enthusiasm to promote ICTs by the Government of Namibia. However, the recent 
draft bill by the Ministry of Higher Education does seek endorsement from parliament for 
the establishment of a fund, which will provide funding for R&D and innovation and 
technology research (Sifani, pers. comm). As demonstrated by the first case study in this 
thesis, ICTs can make rural economic activities cost effective and more competitive. 
 
Overall, we see that for innovation to actually be achieved there must be an 
institutionalised framework of interaction and operation. Thus, individual development 
actors must be willing to submit to the perpetual process of trial and error. As a 
conclusion, it seems that the development of ideas are primarily initiated by individuals 
but the critical path that leads to achievement has multiple players and is solely driven by 
some form of partnership, coined on the understanding of tangible benefits to be garnered 
from the innovation on offer. In fact, all the case studies indicate that innovation 
developments and the critical paths they have followed in Namibia emanate from loose 
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and/or rigid networks. The factors that promote and/or hinder innovation diffusions are 
summarised in Table 4 below. 
 
Table 4: Factors for and against Innovation Diffusion 
Promotional Factors Impeding Factors 
Community involvement (local actors) Regional Dev. Policy Inadequacy 
Sufficient Funds & Investment Decisions Monopoly and Market Rigidity 
Diversification Insufficient Funding 
Serendipity Limited Experience in ICT sector 
Networking (Internal) Colonial legacy and Poverty 
External Networking (global) Lack of Educated Human Resources 
 
Although some developments are enterprise-led (the case of the farm), we see that other 
developments are civil-based initiatives (Schoolnet project). While the former model can 
take place on a regional basis, the latter model is unlikely to be a model for communal 
farmers. Furthermore, results also indicate that even though Namibia is by and large still 
a resource-based economy, it utilises modern ICTs to a major extent. To some extent, 
although an ICT policy would have been desirable, if it had been enforced, some rapid 
development might not have taken place  the provision of Voice Over Internet would 
probably have been deterred.  
 
For a country twice the areal size of Finland, ICTs are needed to overcome the 
tremendous distance between towns and cities in the country. ICTs are available in most 
towns, but it is quite another thing to argue that they are affordable, accessible and/or 
being fully utilised. An important distinction must be made between the availability of 
ICT infrastructure, institutions of ICT service providers and the demand for these 
services in Namibia. The combination of these three factors in all the sectors studied and 
their adoption processes following critical decisions seem to be very different. In all 
these, it should be pointed out that without sufficient levels of innovations, even with 
high levels of investment, national economies can still fail (Maskell et al. 1998). There 
must be more for regional and local economies to remain competitive. Overall, human 
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resources are the essential infrastructure units through which innovations diffuse. 
Therefore, it remains critical that the Government of Namibia, private companies and the 
NGOs (third sector), corporately engage to support human resource development for 
regional development. The intensity and quality of interaction between actors are what 
will ultimately determine whether Namibia becomes an Information Society. 
 
6 CONCLUSION AND DISCUSSION 
 
In this study, the process of adopting and rejecting modern technologies that occurs in the 
context of regional development has been under examination. At the beginning of 
Chapter one, the questions 1) Which factors promote innovations and which ones impede 
innovations? 2) How do such innovations develop into producing an Information 
Society?, were posed. The factors that seem to hinder or promote innovations were 
presented throughout this dissertation but more particularly in Chapters four and five. 
However, to what extent can the case study methodology be used to generalise? How 
valid are such generalisations?  
 
Every development activity takes place in a geographical space. Spatiality represents two 
dimensions in regional development: there is an economic dimension relating to 
industrial innovation, but there is also that of political scope, which is associated with 
nation-building. Studying these two dimensions (economic and political) calls for 
conceptualising and analysing the combination of economic and political elements of ICT 
development, as can be shown through the case study method, which utilises the benefit 
of cross-fertilisation of academic discourses. Geographers are not unfamiliar with 
incorporating theories from other disciplines. The cross-fertilisation of ideas from 
disciplines such as sociology, history, economics, anthropology and biotechnology is 
important if geography is to offer a comprehensive understanding of the role and impact 
of innovations and their space-specific elements of causation  producing an Information 
Society. Moreover, a combination of methods in a case study depicts well the rapidly 
changing circumstances and processes in transitional societies (Tykkyläinen 1999). 
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The analysis of the case studies has shown that innovations are not merely activities that 
randomly occur. Instead, they are chiefly a step-by-step process in a geographical space. 
At each stage, critical decisions need to be made. We have also seen that an Information 
Society does not come about merely because of the technological market feasibility ICTs 
have, but comes primarily out of an assemblage of non-technological forces and 
considerations. The capability of companies to make a decision or not to make a decision 
is influenced by various factors. If banking institutions are not willing to support an 
agricultural company, such a company is unlikely to make an investment decision that 
may permit innovation, for example.  
 
To re-affirm, from the evidence presented in Chapters four and five, we see that to 
reject/adopt a certain technology, the adopter did have or lacked appropriate skills, 
institutional technological capabilities, outside-network, coupled with internal and 
external demand conditions. In other words, the complexity of the required knowledge 
has become a more critical condition for innovativeness. Besides the sufficient financial 
provisions needed, such knowledge-prerequisite often demand a more sophisticated 
institutional set-up at regional and national levels. It is on the basis of available 
knowledge (about the impact of the innovation) that companies make judgements to 
adopt or reject on offer. It was also clear from the case studies, that technological and 
innovation adoptions are time-dependent and involve a series of dissimilar stages in 
different sectors, and these sequential stages are not easily side-stepped.   
 
The case studies of mines, agriculture and fisheries, demonstrate this fact. In addition, 
Windhoek Municipality being at the centre of production in Namibia seems to set itself as 
a technology niche. Worldwide, the information revolution and the dissemination of new 
ideas, know-how and technical expertise respect no borders (European Commission 
2000, 33). Todays economic growth and the nature of change coupled with the need for 
competitiveness require sufficient and effective ways of managing innovative 
environments (UNIDO 2000; Hamel and Prahalad 1996), which must be co-boosted by 
efficient management of costs and production processes. ICTs are a part of formidable 
forces that mandate the networking and integration of many different sectors across 
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regions and nations (IMF and Friedrich-Ebert-Stiftung 1998; Jussila 1987; Castells 2000; 
Porter 1990; Lundvall 1992; Hudson 2000; Castells and Himanen 2001).  
 
Although internalisation processes have been criticised for causing uneven development 
(Smith 1990), this is the nature of globalisation (Hutton and Giddens 2000). At least in 
the developed world, the presence of skilled labour, cheap labour, ICT availability, the 
revolution in the transport industry and democratic governance are known to attract 
investors: companies gain competitiveness where these factors are best endowed in their 
favour (Meyer 1998, 59-86; Dluhosch et al. 1996). Upon studying the Finnish 
Information Technology revolution, Castells and Himanen (2001) argued that the 
national innovation system results from systematic interactions between businesses, the 
state, universities and individual investors, all shaped by national policy. They also 
emphasised that an Information Society is not a direct result of a series of things but 
rather a network of interaction (ibid., 42-62).  
 
For Namibia, innovation systems must be seen at the backdrop of a network of internal 
and external factors grounded by strategy, demand conditions, political and economic 
factors, and historical/cultural factors. In this sense, the inception of an Information 
Society is different from those factors that caused the emergence of an IS in Finland. 
Namibias late appearance on the global scene has possibly become an advantage: it 
would easily and rapidly deploy new mechanisms in response to global competitors 
without falling in the same difficulties the pioneers experienced. Its population is small 
by African standards. This study has shown that the bigger and older the institutions the 
better equipped they are to early adopt an innovation on offer. The cost of ICTs in 
industries and service sector is higher for small enterprises and affordable to large 
companies and institutions (see also Hamel and Prahalad 1996). Besides the basic 
computer literacy courses taught in primary and secondary schools, at this stage there is 
no empirical evidence that signifies real deliberate government effort to encourage 
technology adoptions in the sectors scrutinised. When initial investments are considered, 
it is unlikely that ICTs will trickle down to rural areas without effective science and 
technology policy guidance. 
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Nonetheless, these same sectors have traditionally been dominant in the Namibian 
economic scene and, therefore, it is not surprising that they have this impact on the 
spatiality of regional development and innovations. For the moment, innovations have to 
a lesser extent brought about the emergence of new companies. Generally, the diffusion 
process involves learning and modifications to managerial systems and to processes and 
products (van Dijk and Sandee 2002; Dosi 2000, 187). Inasmuch as policies are 
supported by R&D activity, innovations require commitment, we must fund it and 
strengthen our partnership with those who have already gone through the process of 
creating National Innovation Systems (Sifani, pers. comm). However different, as a 
bottom line, innovations are always birthed and employed in a geographical place.  
 
Thus, local and regional development as a whole should be conceptualised as a process 
that may be circumvented by global forces but also as one, which is region-bounded. The 
interaction between development actors in different sectors is of course different. Still, a 
multi-disciplinary approach to innovation diffusion promotion is desirable.  The nature of 
the case studies, and their complexities, would lead one to expect significant conclusions. 
Factors that promote and factors that impede innovation are, as I have tried to show, 
extremely complex and operate at different levels. Broad promotional factors may 
conceal specific processes, while apparent impeding factors may obscure what is in fact 
an innovative process. The way these processes are emerging suggests a Reflective 
Innovation system of Information Society production, where infrastructure is increasingly 
and rapidly deployed at a rate faster than (demand in broad sense) what the society can 
actually afford.  
 
Research findings suggest that state-owned enterprises are leading in innovation adoption 
although increasingly private and civil initiatives are becoming stronger forces of 
innovation diffusion. Broadly said; whereas political and economic factors appears to be 
those which encourage this trend, historical legacies and regional policy inadequacy seem 
to impede innovations. Overall, the process of innovation adoption and diffusion seems 
sporadic. However isolated the adoption of modern technologies may be, they have a 
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significant impact on regional development and they are signs of an Information Society 
in the making. Contrary to contemporary theory, this particular investigating reveals that 
the processes under which Information Society emerge are a result of a Reflective 
Innovation, that is the reproduction of an IS comes out of a complex interaction of 
dissimilar processes. 
 
6.2 Future research questions 
 
In recent times, the understanding that the competitiveness of any country is determined 
by the quality of knowledge and well-situated human resources and the facilitation of 
new ideas through research and development (R&D) rather than by its intrinsic natural 
resources has now been accepted. Research is the body of knowledge that guides the 
formulation and implementation of local, regional and national development policies. The 
following questions call for attention in future research work regarding new technologies 
and innovation diffusion in Namibia: 
 E-economy Networks  what fundamental changes, if any, do ICTs cause to 
existing and potential regional development networks? 
 Access to Networks  what is the availability and affordability of ICT networks in 
the country? How are ICTs encouraged in primary and secondary education 
curriculum? 
 Indigenous Knowledge  by using modern technologies, in what ways can 
indigenous knowledge systems be preserved?  
 
With regard to education as a factor of change, it needs to be said that education is not 
always an institutionalised activity but a process based on a representation of systems of 
association influenced by culture, available resources, identity, environment and the 
extent of partnerships. Accessibility to these resources inevitably leads to a knowledge-
based economy. In Namibias case, not an information economy. Interestingly, what this 
thesis show is that the economy of Namibia is based on the production and exploitation 
of natural resources but, at the same time, new technologies are utilised to a greater 
degree by natural resource-dependent sectors.  
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The Ministry of Trade and Industry records an increase in the number of SME 
establishments in the country, but makes no account of their specialisation (Ministry of 
Trade and Industry 1999a; 1999b). Which regions benefit the most and which ones do 
not? There is no record about company specialisation per region, but it may be assumed 
that economies with small sectors using technology and/or with potential of using 
advanced technologies will benefit less than bigger regional economies. The reason is: 
these establishments are indifferent in their ability to attract investment and in their 
approach to technology incubations. The governments Science and Technology Policy 
takes up this matter by developing specific sector-integrating strategies: mining, trade and 
industry, fisheries and forestry, agriculture, training and human resources, energy and 
water, and information and communication technology strategies (MHEVTST 1999a, 31-
40; 1999b), but they fall short of outlining specific ways in which each regions 
endowment may successfully be developed within such a regions economic ability. 
 
Namibia has the infrastructure to be categorised as an Information Society, but the 
potentials of Information Communication Technologies (ICTs) are not being realised 
fully. After all, infrastructure by itself is not information communication technology, 
there must be a substantial skilled human resource base to utilise and manage the process 
of change that modernity brings forth, for real development to be realised. Nonetheless, 
ICTs are not simply development instruments; they are part of a group of dissimilar 
factors that interact on vertical and horizontal levels. To reaffirm, it is policy effort, 
sufficient funding, and networking of various real mechanisms of educating that will 
produce, sustain and advance innovations in Namibia.  
 
The major weakness in this process is the inability of the government to fund science and 
technology R&D activities  to fund them so that R&D would be closely fixed to private 
sector needs and policy implementations. Thus, the adoptions of modern technologies, 
although with high financial investments in some sectors, they are unable to engender 
real growth that trickles down to the poor regions. The Government of Namibia must 
make policies based on what natural resources each region has. In consideration of the 
external and internal factors and the levels of interaction between economic players, it 
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should be possible to set goals on national innovations and not just on technology 
transfers from one region to another. 
 
6.3 Policy implications 
 
In general, Namibia has made significant progress as far as infrastructure investment in 
ICTS is concerned. Generally, modern technologies have remained an urban-based 
sector, without bringing their attractiveness to the places in most need  the rural areas. 
However, depending on the infrastructure and educational background, the mining and 
agricultural case studies show that it is possible for rural areas to utilise ICTs in their 
economic activities. There are policy implications brought about by such developments. 
It is a fact that Namibia lacks skilled human resources, in terms of widespread social 
capital. To alleviate these challenges, there must be a paradigm shift in planning and 
resource allocation of state funding to education. More and more, the need to fund R&D 
will become urgent, and prudent choices will have to be made if Namibia is to compete in 
the global economy, let alone transform into an IS. 
 
Not disregarding the role of global forces, the recognition of uncodifiable local aspects of 
knowledge enables the link between global and local conditions to aid policy making. 
The funding of local knowledge incubators, and the development of localised know-how, 
which is the consequence of learning by practical experience, must be strengthened. The 
agricultural and Schoolnet case studies were brilliant examples of the importance of 
knowledge incubation. This is one of the most ignored aspects of regional development 
planning in Namibia. Essentially, it is for this reason, as indeed proved in this study, that 
many scholars, such as Grabher and Stark (1997) and Tykkyläinen (2000), although in 
dissimilar geographical settings, have argued that socio-economic development does not 
proceed along a single grand path towards a new economic order, but via tests, mishaps 
and successes.  
 
It is recognisable that local development in general is a dynamic process that must be 
nurtured comprehensively by policy. In its dynamics, development requires a concerted 
 91
effort: networking economic players and ensuring that the weak regions are strengthened 
and made more attractive. If there is no policy action underpinning technology and 
economic development, innovation diffusions can be very selective processes. The result 
may be that only a few regions that can afford innovations will be developed. For this 
reason, there must be deliberate government policy to enable the majority to access ICTs. 
Similarly, in seeking implementation of modern technologies and economic policy for 
regional development, these things-first must be settled with particular involvement of 
all regional and local development actors. 
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